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The main objective of this study was to establish a universally functional
evaluation process for environmental education (EE) materials that can increase
appropriate educational program application and resultant efficacy among users of all
skill levels and disciplines, specifically those wildlife-related. Additionally, this research
investigated capability of an EE program to alter preconceived high school student
attitudes and knowledge toward urban white-tailed deer (Odocoileus virginianus) across
varying demographics.
I evaluated systematically a pre-produced urban wildlife classroom program,
Living with White-tailed Deer (LWWTD), and measured student understanding of
associated deer issues pre- and post-program. Using a detailed framework based upon the
Guidelines for Excellence outlined by North American Association for Environmental
Education (NAAEE), I created an instrument to identify EE programs indicative of high
merit. During the 2007-2009 school years, trained classroom educators (n = 72) from 13
states were recruited to participate with their students (n = 1,274) in the 3-5 day LWWTD
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program and asked to critically assess it using my evaluation instrument. Teachers also
administered attitude and knowledge assessments to their students.
Teacher opinion toward the program was found to be highly favorable (

=

3.4/4) and was confirmed by significant increases in student knowledge before and after
the program (P < .001). Regional differences in teacher response were found, but did not
affect student performance. Teachers indicated that the Guidelines for Excellence are a
meaningful tool in developing evaluative measures. Weak program components such as
applicability to differing cultures were isolated using the evaluation instrument while
strong components such as instructional soundness were highlighted. Pre- and postprogram student responses were correlated to demographic variables and differed
significantly among races, gender, and urban or rural residency. Student experiences
revealed also differences in attitude and knowledge of varying constructs relating to
urban deer issues. An increase in knowledge following the LWWTD program was found
across all demographic and experience variables suggesting high effectiveness regarding
learning. Student attitudes following the LWWTD program showed an increased
acceptability of lethal deer management techniques regardless of demographics,
experience, or pre-program beliefs. These results suggest that effective EE can transcend
predetermined beliefs.
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CHAPTER I
INTRODUCTION
According to National Environmental Education Advisory Council (NEEAC), the
United States (U.S.) leads the world in development of environmental education (EE)
programs (NEEAC 2005). Since enactment of the National Environmental Education Act
(NEEA) in 1990, U.S. Environmental Protection Agency’s Office of Environmental
Education has allocated nearly $100 million toward advancement of activities designed to
foster environmental concern and improve environmental literacy (Potter 2010). The
appropriation appears sizeable until yearly partitions over 20 years reveal a mere $5
million per year, and $0.02 cents per American citizen for all EE functions (U.S. Census
Bureau 2000; Potter 2010). Inadequate EE funding becomes apparent through assessment
of environmental knowledge and stewardship amid the American public. A recent study
of environmental literacy indicated that only 12 % of Americans from juvenile to adult
could pass a basic environmental education quiz (Coyle 2005). Annual Gallup polls
confirm repeatedly that an average American citizen can answer environmentally-based
questions correctly only 25% of the time (The Gallup Organization 2008). Furthermore, a
National Geographic worldwide Greendex ™ survey placed Americans last out of 17
countries regarding environmental knowledge, ecologically sustainable behaviors, and
concern for the environment (GlobeScan 2010). In a report to Congress, the NEEAC
recognized that despite numerous existing programs, the US continues to face significant
challenges in reaching its goal of increasing environmental literacy (NEEAC 2005).
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The extensive amount of EE materials available to teachers and the public may be
a contributing factor to low environmental literacy rates among Americans (Coyle 2005).
Individuals and organizations continually promote environmental education programs yet
there are no governing criteria for planning, creating, and assessing these programs.
Conventional education systems often cite the complex nature of environmental subject
matter, a lack of standardization for national EE criterion, and insufficient training in
program development as major shortcomings to EE progression (McKeown-Ice 2000;
Palmer 2002; Potter 2010). Potter (2010) corroborated challenges faced by EE and
suggested new federal legislation to overcome discrepancies between advocacy and
application of environmentally-based programs. Her recommended EE policies include: a
clear national plan for defining and increasing environmental literacy, long-term educator
training programs, regulations for creating and distributing EE materials, and mandatory
evaluative measures to determine program effectiveness or need for modifications
(Athman and Monroe 2001, Potter 2010).
Many EE programs are produced without prior research of the audience, their
culture, values, or current knowledge levels (Athman and Monroe 2001, Blumstein and
Saylan 2007). In Malaysia, Yusof (1999) demonstrated that inclusion of variables such as
age, gender, socioeconomic status, and past experience was useful for producing
materials germane to specific audiences (Stapp 1970; Disinger 1997; Yusof 1999).
Previous research suggests that curriculum lacking either an environmental or
sociological context or relevancy to the audience will be less effective in motivating proenvironmental behavior (Yusof 1999; Athman and Monroe 2001; Coyle 2005).
Consideration for geographical and residential circumstances of EE participants could
further improve program effectiveness by allowing individual world views respect and
2

significance (Jurin and Hutchinson 2005). Specific circumstances of a student’s physical
environmental could include rural, urban, suburban, inner-city, or farming landscapes. In
the U.S., demographers now recognize that over 84% of the populace is urbanized and
may have limited or artificial interactions with nature and wildlife (United States
Department of Transportation 2004). Conversely, the small percentage of individuals
living in rural or relatively unsettled areas will likely have a much different perspective
on their surroundings and relationships to wildlife.
Additional research is needed to assess a full spectrum of individual factors that
influence environmental knowledge and awareness. A more robust appreciation of these
factors combined with reliable measures to identify effective and ineffective EE program
components will advance proposed evaluative objectives within EE. Movement toward
standardized evaluation also offers educators at varying skill levels flexibility to design
programs suitable for differing audiences while achieving desired learning outcomes.
Using a pre-produced urban EE program, Living with White-tailed Deer
(LWWTD); this study united systematic program evaluation with critical assessment of
individual characteristics contributing to white-tailed deer (Odocoileus virginianus) value
orientations. This research addressed specifically, the influence of LWWTD on U.S. high
school student attitudes and knowledge, correlating demographic and circumstantial
variables with pre- and post-program feedback. In addition, teachers administering the
program participated in a comprehensive, strategic program evaluation developed from
existing guidelines for quality EE production. Results from this research provide baseline
data on adolescent understanding of urban white-tailed deer issues and demographic
variables most influential to those beliefs. Moreover, student responses following the
LWWTD educational treatment were compared with pre-treatment data to assess
3

program impact and estimate usefulness. Outcomes from student assessments provide a
foundational representation of adolescent values toward white-tailed deer and further
elucidate vital elements of consequential EE programs. Outcomes of the teacher
evaluation establish LWWTD program soundness and reveal areas of program weakness
for modification. Reliability of evaluative guidelines will be considered with
recommendations as to their applicability in a wide-range of conservation programs.
The Evolution of Environmental Education in America
Environmental issues have created social turmoil since ancient times (Kline
2007). Air and water pollution, exploitation of wildlife, waste management,
deforestation, and over-farming are among the reoccurring environmental concerns
throughout history. Human management of natural resources has become a fundamental
part of global political relationships and has been a factor in many wars throughout
history of the modern world (Ross 2004).
European exploration and eventual settlement of the new world in North America
began a process of natural resource exploitation that spanned nearly 300 years (Silveira
2007). In addition to a rapid westward expansion, pioneer Americans over-harvested
many wildlife species, polluted water ways with human and livestock waste, and replaced
forests with cities at unprecedented rates (Grove 2002). Commencement of the American
industrial age exposed environmental problems in heavily populated cities where disease
and illness could easily spread. U.S. political leader Benjamin Franklin took note of
deplorable environmental conditions plaguing Philadelphia, Pennsylvania during this era.
He laid groundwork for public rights pertaining to environmental conditions and eventual
battle for clean drinking water and waste management in the 1850s (Kovarik 2001).
4

Improvements in living conditions sparked further advances in science and our
understanding of natural processes during what some may consider the “Scientific
Revolution” (Kline 2007). Literary works such as Charles Darwin’s Origin of Species
became widely accepted in the scientific community while experimental-based science
practices blossomed. In the late 1800s, landmark environmental organizations such as the
Sierra Club, National Audubon Society, and Boone and Crockett Club were founded
(Silveira 2007). The newly formed groups consisting mainly of elite sportsmen and
politicians began to oppose inefficient land management and promote ideologies on
conservation and preservation of natural resources (Silveira 2007). In 1872, a landmark
vote established Yellowstone National Park as the first federally recognized preserve for
natural resources and showcased the area’s unique fauna and flora for public viewing
(NPS 1974). Philosophical naturalists such as Henry David Thoreau and John Muir
entered the activist scene to increase public awareness about man’s impact on nature
(Kline 2007). Early environmentalism was reserved for privileged societal classes and
therefore public responsiveness to environmental issues was limited to elite citizens while
fully neglecting lower classes who often lived in crowded, polluted settings (Kline 2007;
Silveira 2007).
The 19th century ended with continued exploitation and misuse of wildlife, timber,
and water supplies bringing resource management issues to the political spotlight once
again (Decker et al. 2001). Established conservation groups comprised of influential
scientists and sportsmen impelled lawmakers to intervene and implement sustainable land
management regulations (Decker et al. 2001). In 1905, under direction of President
Teddy Roosevelt, federal agencies such as the Forest Service, and the Bureau of
Biological Survey (currently the U.S. Fish and Wildlife Service) were established to
5

enforce laws preserving and restoring natural resources (USDAFS 2007; USFWS 2007).
Preservationists including John Muir did not consent with new government mandated
policies, believing that active management would spoil what he considered pristine
wilderness (Kline 2007). Thus marked the first demarcation between environmental
ideologies in a developing new world and signified ultimately the schism that separated
naturalists into distinct and enduring factions of conservationists and preservationists
(Rome 2003).
At the beginning of the 20th century, public leaders such as Teddy Roosevelt
broadened public support for conservation through dedication of national monuments and
wildlife preserves. In 1907, Roosevelt addressed the Deep Waterway Convention in
Memphis, Tennessee regarding a need to educate people about environmental issues by
stating, “the conservation of our natural resources and their proper use constitute the
fundamental problem which underlies almost every other problem of our natural life”
(Miller 1992:337). Between 1920 and 1960, an unprecedented amount of scientific
research involving wildlife and natural phenomena was undertaken which shaped the
emerging professions of wildlife management and conservation (Decker et al. 2001).
Environmental education of that day took place within walls of higher education amongst
interested wildlife biologists and ecologists. The remainder of America’s post-war
society engaged minimally with environmental issues but instead joined an industrious
workforce that would help to make America prosperous (Decker et al. 2001). Social
activism of the 1960s promoted public involvement in community issues and revitalized
the environmental movement, this time to a broader share of the American populace
(Jones 2009). Emergence of grass-roots organizations campaigning for preservation of
resources while protesting against environmental pollutants encouraged politicians to
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bring environmental awareness through education into the spotlight (Hironaka et al.
2000). In 1969, the U.S. became the first nation to pass an environmental impact
assessment law which governs and assesses effects of commercial construction on the
earth’s resources (Hironaka et al. 2000).
During the late 1960s amid war protest and civil rights activism, Democratic
Senator Gaylord Nelson lobbied across political party lines and gained support of the
U.S. Congress and Republican President Richard Nixon to organize the first Earth Day
and sign the National Environmental Policy Act (NEPA) (Kovarik 2001). Limitations on
legislation however, impeded funding for the Act past 1975 (Young 1992).
Environmental focus decreased in the late 1970’s while America recovered from a
devastating economy in recession. However, President Jimmy Carter exhibited his
environmental patronage by affixing solar panels to the White House while supporting
Alaskan land protection (Kuzmiak 1991). Although Ronald Reagan’s presidency during
the 1980s was seen as environmentally unfriendly, several ecological historians believe
his policies may have inadvertently boosted environmental awareness (Kline 2007;
Silveira 2007). During Reagan’s administration citizen-level advocacy for environmental
issues was revived and expanded through increased membership of environmental
organizations and promotion of innovative new enterprises surrounding ecological
protection and justice (Kuzmiak 1991; Ehrlich 2001; Kline 2007). Action taken by these
newly formed and revitalized grass-roots environmental organizations brought classroom
EE to the forefront of conventional education systems (Silveira 2007).
In 1990, NEEA was ratified a second time. The Act mandated that EE be made a
priority in U.S. schools and communities and reiterated importance of environmental
awareness along with environmentally responsible behavior (Ballantyne and Packer
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1996; NEEAC 2005). The Act appropriated millions of dollars in grant money to create
educational materials and programs for increased environmental literacy. Although the
Act expired in 1996, funding for programs continued to be appropriated to established EE
organizations. In 2005, the National Environmental Education Advisory Council
(NEEAC) initiated a report to U.S. Congress on the national status of environmental
education. NEEAC applauded efforts made in the realm of increasing environmental
awareness through education stating that “the overall quality of EE has improved
measurably across the nation.” (NEEAC 2005:3). However, NEEAC cited some
challenges ahead for EE including development of standardized programs and integration
of EE into school curricula (NEEAC 2005).
In September, 2010, following dissemination of data showing that American
elementary school students continue to globally produce poor scores in math and science,
Senators from New York, Colorado, and Delaware reintroduced a revised version of
NEEA to Congress (American Forest Foundation 2010). The revised Act focuses on
boosting environmental literacy, protecting valuable natural resources, and preparing
students for future “green jobs” (American Forest Foundation 2010). Sponsors of the
proposed reauthorization anticipate that a reinvestment in environmental education will
strengthen achievements in science and math while stimulating the economy and
ecological infrastructure through leadership in green technology (e3washington 2010).
Presently, the status of this $500 million reauthorization act remains unknown.
Definitions of Environmental Education and Environmental Literacy
Despite notable progress in certain areas of pro-environmental behavior such as
recycling and energy conservation, environmental literacy in the U.S. is substandard
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(Subramanian 2000; Coyle 2005; McKinley 2008; Potter 2010). Disinger (1997)
contended that “definitional problems” in EE impede resolution to standardized
instruction thus creating inconsistent discernment of environmental concepts. Although
conceptualized extensively and diversely by various groups and individuals over the past
40 years, EE remains loosely defined regarding operational procedures (Stapp 1970;
Disinger 1997; Palmer 2002). During the1970’s, many attempted to formally define EE
and identify its goals and objectives. The 1970 NEEA explained EE in terms of a learning
process about one’s surroundings. A shortcoming of this definition was its narrow focus
which included only human-based activities such as pollution and resource depletion
(Young 1992). In 1975, the Belgrade Charter characterized EE as a worldwide matter and
aimed to develop a “global framework for environmental education” (GDRC 2007:1).
The Charter deemed individual governments responsible to empower their citizens to
become environmentally literate and receive skills and knowledge to actively defend
natural resources (GDRC 2007). The Charter did not however define parameters or
outcome objectives for each country and their given environmental issues which led to
increased disjunction regarding focused EE program development and implementation
(Disinger 1997; Palmer 2002).
Values, beliefs, attitudes, and cultural experience became an additional
component of defining EE during the early 1980s. Gifford et al. (1983) described
individual attitude differences of children toward the environment as a product of their
own micro-environments, including socio-economic status, outdoor experiences, and
parental attitudes. Consequently, a dramatic increase in outdoor and environmental
learning centers occurred across the U.S. with a goal to extend EE beyond classrooms for
direct outdoor experience with nature (Jacobson 1991; Manning 1999). Subsequent to
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1990 ratification of NEEA, EE characterization became the focus of several nationallevel organizations charged to bring EE mainstream (Disinger 1997; Palmer 2002).
Today, a new approach is being introduced to define EE using interdisciplinary
framework (Schlosberg and Sisk 2000, Brown 2001, Monroe 2001). This approach
exposes students in such disciplines as humanities, social science, politics, and economics
to environmental issues. Teachers who integrated environment-based programs into their
classrooms saw “improved academic performance across the curricula” (Archie 2001:2).
Advocates of this integrated method also contend that exposing students to a breadth of
EE develops lifelong learning skills such as critical thinking, problem solving,
collaboration, and decision-making (NEEAC 2005). Environmentalism has impacted
almost every job market, from law and business to urban planning and engineering. A
cross-disciplinary approach provides mechanisms for environmental educators attempting
to reach across society for collaborative efforts in solving environmental problems
(McKinley 2008).
Complication in reaching an accepted definition for EE rests in varied
significance and interpretation of EE throughout the world. For example, the Global
Development Research Center (GDRC), a virtual organization based out of California,
carries out educational initiatives in an environmental sphere and follows three separate
definitions of EE (GDRC 2007). Although all definitions agree that environmental
education is a complex learning process, the first stresses acquisition of knowledge,
skills, and values, the second focuses on building awareness for partnerships across
society, and the third takes a neutral approach stating that EE “does not advocate a
particular viewpoint or course of action.” (GDRC 2007:2). Environmental educators
argue that homogenizing the definition and delivery of EE will decrease the overall
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effectiveness of programs (Jacobson 1991). Many factors that influence EE, especially
from different sectors of society, are what maintain the diversity of program format and
content (Yusof 1999).
Deficiency of environmental literacy stems directly from obscure definitions of
EE. Environmental literacy is thought to be a culmination of effectively applied EE
objectives including knowledge, affect, skills, and participation (McBeth and Volk 2010).
Researchers assert that decades of ambiguous EE has been little more than fragmented
information with no measure of environmental literacy (Coyle 2005; McBeth and Volk
2010). Roth (1992) reviewed more than a decade’s worth of literature describing
environmental literacy in the U.S. and concluded that it can be expressed quantitatively
using a scale of aptitude ranging from zero ability to advanced skills.
The 2007 National Environmental Literacy Project (NELP) sought to
operationalize components of prior research measuring levels of environmental literacy
among 6th and eighth-grade students nationwide (McBeth and Volk 2010). In particular,
NELP assessed sensitivity, attitudes, skills, knowledge, and commitment pertaining to
environmental issues (McBeth et al. 2008). Findings of NELP suggested that an
inconcruency exists between the environmental knowledge and behaviors of students;
they are quite adept at ecological understanding but cannot or will not translate that into
pro-environmental actions (McBeth and Volk 2010).
Theories on Environmental Education
Current theoretical framework of EE is based largely on social and psychological
research. Theories and concepts relating EE to values, beliefs, and attitudes were very
limited until the mid-1970’s (Stapp 1970; Palmer 2002). The Belgrade Conference on
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Environmental Education (1975) and the Tbilisi Intergovernmental Conference on
Environmental Education (1977) brought global psycho-social attention to EE paradigms.
In 1978, the New Environmental Paradigm (NEP) was constructed (Catton and Dunlap
1978) to explain how humans have evolved from dominators of nature, to an
understanding that humans are components of nature that share in consequences of
environmental destruction (Yusof 1999). Mertig and Dunlap (2001) went further and
applied the NEP to societal views of new social movements. Their research showed that
public support for environmental conservation was overwhelmingly due to a potential for
human and wildlife suffering from resource losses (Mertig and Dunlap 2001). Their
approach did not explain why some people were motivated to act upon pro-environmental
thinking but others were not.
Stets and Biga (2003) examined how attitudes and values lead to
environmentalism. They argued that attitude theory and identity theory were responsible
for creating emotions strong enough to cause behavior. They also contended that gender,
political ideology, and self-identity were correlated to create environmental behavior
(Stets and Biga 2003). Level of knowledge concerning environmental issues was also
important in motivating action. Bright and Manfredo (1996) found that a higher level of
education concerning wolves and wolf reintroduction increased formation of realistic
attitudes about wolf reintroduction. Those attitudes were directly responsible for
behavioral intention and action (Bright and Manfredo 1996). Cognitive approaches for
explaining orientation toward environmentalism also integrated social norms and societal
pressures. Studies found that people who were surrounded by pro-environmental attitudes
and behaviors were themselves compelled to participate in those activities (Marcinkowski
1998; Lierman 1995; Reid et al. 2010). Ballantyne and Packer (1996) further explored the
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role of values in pro-environmental behavior. They theorized that EE integrated with
attitudes, values, and beliefs would create more behavioral response in students. Yusof
(1999) agreed that conceptions such as attitudes must be linked to phenomena of
environmentalism; however, he believed that a value-based teaching strategy failed to
adequately incorporate knowledge base.
Current theories concerning EE aim at shifting values and attitudes on a cognitive
level to form motivationally charged individuals (Decker et al. 2001). McBeth and Volk
(2010) determined that despite verbal commitment, middle school students exhibited a
disconnect between willing and actual pro-environmental behavior. Palmer (2002) found
that lack of personal impact or empowerment could result in detachment between concern
and activism. She proposed future EE endeavors develop commitments to act by
providing opportunities for active participation in local environmental projects.
Established fulfillment and personal growth in relation to environmental behavior could
be a valuable indicator for successful EE programs (Stevenson 1987; Yusof 1999; Decker
et al. 2001; Stets and Biga 2003; Potter 2010).
Demographic Factors Affecting Environmental Awareness
Variables that influence environmental awareness and attitudes at an individual
level have been the focus of much literature surrounding development of environmental
programs (Riechard and Peterson 1998; Larson et al. 2010). Hayes (2001) argued that
studies involving attitudinal factors affecting environmental issues have taken away from
discussing the issues themselves whereas Yusof (1999) believed such studies distract the
EE community from contemplating ways to educate learners that lead to behavioral
changes (Yusof 1999). Conversely, Gambro and Switzky (1999) contended development
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of environmental knowledge depends upon underlying factors shaping worldview and
thus an understanding of those factors is integral to EE.
Socioeconomic status may be an important factor in determining environmental
knowledge. Gambro and Switzky (1999) reported that parental education level is a
reliable proxy for overall socioeconomic status, and has profound impact on
environmental knowledge. Approximately 18% of students whose parents had less than
high school education scored satisfactory on an environmental knowledge assessment,
whereas 50% of students whose parents earned 4-year college degrees or higher did so.
This finding was consistent with theories regarding affluence and environmentalism.
Kuzmiak (1991) reported that affluence and environmental concern were positively
correlated; as individual affluence increases, so did concern for environmental issues. A
similar study indicated that environmental behavior was unique for different communities
based upon issues most relevant and threatening to individual areas (Yusof 1999; Taylor
and Adams 2006.). Affluent urbanites invested in the development of community parks,
educational learning centers, and environmental clean-up projects, less affluent urbanites
invested in their own environment by taking active roles in tackling urban health
problems, solid waste disposal, and water quality issues (Kuzmiak 1991).
Researchers are undecided about influence of urban-rural residence on
environmental concern. The U.S. Census Bureau (2000) deemed a geographic location
with a population of over 30,000 people urbanized. Thus, urban areas have residents
living close to one another and land developed for houses, shopping, roads, and
businesses. In contrast a rural area has less than 10,000 residents and little land
development. Tremblay and Dunlap (1978) presented evidence to suggest contradictory
research regarding whether urban and rural residents were more environmentally
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concerned. They referred to studies conducted in the 1960’s indicating that urban
residents were more environmentally concerned than rural residents. However, two
studies from the 1970’s showed that rural residents were in fact more environmentally
concerned (Tremblay and Dunlap 1978; Kellert and Berry 1980). On specific
environmental issues such as air and water pollution, urban residents were significantly
more concerned than rural residents, whereas rural residents were significantly more
concerned about issues such as natural resource exploitation, and pesticide use (Kellert
and Berry 1980). Morrissey and Manning (2000) also concluded that differences in rural
and urban environmental concern shifted when issues were of local concern. Adams et al.
(2006) and Tremblay and Dunlap (1978) explained differences in urban and rural
attitudes toward environmental issues as a direct correlation to connection and use of
natural resources. Overall, studies show urban and rural resident’s concern for
environmental issues, specifically those aspects most relevant to them. A need for EE
then, is seen across rural and urban localities (Brown 2001).
Evidence is mixed about the role of age and gender in environmental attitudes.
Matthews (1995) found preteen boys had a more extensive awareness of natural
environments than girls. Riechard and Peterson (1998) found females across all age
levels were more perceptive of threats to the environment; suggesting that women are
more sensitive to environmental issues than men. Hayes (2001) reported similar results
showing women narrowly outscored men in perceptions of environmental concern.
Eagles and Demare (1999:33) reported adolescent girls showed a moral concern for
environment with strong opposition to cruelty and exploitation of animals, whereas boys
showed a greater “ecologistic” concern for environment in terms of relationships between
wildlife and natural habitats.
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Age, on a broad scale, plays an important role in individual environmental
attitudes. Preschool children tend to be concerned with issues affecting their happiness at
any one moment in time. By nature, they are egocentric and unable to perceive big
picture environmental problems (Steger and Witt 1989). Children in primary school
tended to mimic characteristics of preschoolers, showing concern for issues surrounding
only their lives. Attitude assessment toward environmental issues on young school-aged
children is limited. Most literature covers an age range of 13-17, a period where children
are integrating outcomes of learning with newly developing attitudes, beliefs, and values
(Bradley et al. 1999). In addition, they begin showing ownership over decisions and
actions, and are developing a more altruistic attitude (Yusof 1999). Level of cognition
toward environmental issues also seemed to increase exponentially during this age
(Yusof 1999, Bradley et al. 1999). Eagles and Demare (1999) suggested that EE program
developers may face challenges when trying to influence well formed attitudes of
students older than 17 years.
Literature regarding influence of racial factors on environmentalism is limited.
Kuzmiak (1991:274) stated “it has been argued that the environmental movement is as
white as it is green,” indicating a general belief that Caucasians were more predisposed to
environmental activism. Taylor (1989) reported racial divides due to inner-city location
and low income status of many blacks in urban communities. He further noted that
movements toward black environmentalism have ensued with formation of the National
Forum on Blacks and the Park, and (the black) Recreation and Conservation Movement
(Kuzmiak 1991). Life experience could play a role in racial disparity surrounding
environmental issues. A study of black high school student propensity toward wildlife,
forestry, or biological science careers showed that none of the college-bound black
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Virginians surveyed indicated a desire or intention to pursue such careers (Leatherberry
1988). The most frequently cited reason for lack of interest in environmentally-based
careers was lack of experience with outdoor recreational activities (Leatherberry 1988).
Deruiter and Donnelly (2002) showed personal experience and contact with nature were a
common influence on orientation toward wildlife.
EE Program Planning and Evaluation
Strategic planning is essential to EE program development (Yusof 1999). An
effective EE program has instituted measured steps in researching, outlining, and creating
the programs (Athman and Monroe 2001). One challenge to acceptance of EE into
mainstream educational systems is a lack of rigorous program design, including a
mechanism for evaluation (Roth 1997). Sanera (1998) discovered that not only were most
EE materials erroneous in their content, they failed to provide an adequate framework for
knowledge construction (Dimanche 1990, Jacobson 1991). As a result, many EE
publications fell short in obtaining learning objectives to increase environmental
consciousness among students (Sanera 1998). Ultimately, these programs were viewed as
inferior to standardized traditional classroom curriculum (Carleton-Hug and Hug 2010).
Program assessment is a fundamental element of successful EE resources
(Monroe 2010). According to Carleton-Hug and Hug (2010:159), “the majority of EE
programs have failed to incorporate high-quality, systematic evaluation into their
programming.” Furthermore, less than one-third of all EE programs scrutinized for
evaluative measures contained one (Carleton-Hug and Hug 2010). According to Monroe
(2010), reoccurring challenges to EE evaluation include ambiguous goals of EE,
discrepancies between program objectives and contents, inexperienced curriculum
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creators, and subject matter complexity. In addition, Bitgood (1996) cited staff ignorance
or resistance to an evaluative process as reason for deficiency.
In 1996, the North American Association for Environmental Education (NAAEE)
began to address a need to include strategic planning including evaluation into EE
programs. NAAEE is a national organization that advocates and promotes integration of
standardized environmental education curriculum into schools across the country.
Subsequent to the realization that many environmental education materials being
distributed to schools was primarily via grass roots and non-governmental organizations,
NAAEE developed the Guidelines for Excellence to begin a process of program review
and assessment (www.naaee.org). NAAEE Guideline coordinators reviewed over 300
existing environmental education programs according to guideline standards, and found
less than 25 fulfilled all recommended program elements to meet standards of excellence.
NAAEE, in a proactive attempt to improve program content, developed additionally the
Guidelines for Learning (Pre K-12) - Executive Summary & Self Assessment Tool, and
the Guidelines for the Preparation and Professional Development of Environmental
Educators (Roth 1997, www.naaee.org).
The Guidelines for Excellence aid in development of EE programs designed to be
balanced, impartial, comprehensive, enriching, and continually improved upon. They
contain indicators that are comprehensive for assessing educational value, and
characteristics that are applicable to each module. The first key characteristic is fairness
and accuracy in terms of describing environmental issues and presenting varying
perspectives on the issues. The second key characteristic is depth with consideration to
the breadth of information on an environmental issue and awareness of differing attitudes
and values. The third key characteristic is emphasis on skill building that fosters critical
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thinking skills and lifelong environmental education knowledge. The fourth key
characteristic is action orientation to promote civic responsibility and environmental
problem-solving tools. Instructional soundness is the fifth key characteristic and allows
teachers to assess instructional techniques applied throughout the program. The final key
characteristic is classroom usability in terms of ease and design (www.naaee.org).
Evaluation Theories
Evaluation continues to influence and shape value systems, knowledge
construction, policy making, and cultural standards. Although evaluative roots can be
traced to pre-modern times, modern program evaluation is relatively new to education
and services (Shaddish et al. 1991). Utilization of evaluation as a planned, theoreticallygrounded practice did not appear in the U.S. until the early 1930s. Evaluation in its basic
description implies judgment and analysis for continued improvement (Schalock 2001).
For purposes of this discussion, program evaluation will denote incorporation of outcome
objectives for review and modification.
Formal, theoretical evaluation framework evolved from early educational
assessments conducted by Ralph Tyler in 1935. Tyler contended that educational
program objectives must be measured against direct indicators to fully validate program
hypotheses (Madaus 2004). Subsequent evaluation theorists such as Madaus and
Stufflebeam (1989) proposed that Tyler laid the groundwork for current evaluative
methods and utilization including formative and outcome-based evaluations. The
profession of evaluative research and formal planned program assessments began to take
shape in the mid 1960’s. Post World War II economic growth, the rise of survey research,
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and interest in government policy played contributing roles to current discipline
characteristics (Shaddish et al. 1991).
Evaluative research was constructed and conducted around methodology (Greene
and McClintock 1991). At commencement of planned evaluative studies in the 1960s,
only one standardized method for conducting evaluations existed. This one method fit the
mold for purposes of evaluating federal programs, based on a narrow set of theoretical
philosophies (Shaddish et al. 1991). Ironically, increased use of this methodology
prompted researchers to realize that a one-size fits all approach to evaluation was not
appropriate for every situation (Sechrest and Figueredo 1993). Borrowing from Tyler’s
conceptualization and principles for evaluating educational programs, early methodology
focused on program goals (Madaus 2004). The 1970’s and 1980’s were a dynamic time
for social phenomena and progression of sociology. Social science research naturally
raises questions and stimulates a quest to develop theories and methods appropriate for a
changing world. Societal changes coupled with an increase in evaluative researchers
caused propagation of new theories and thus new frameworks from which to develop
methods (Patton 1997).
To researchers such as Campbell and Chronbach, methodology centered on
design and generalizability of an evaluation. Campbell introduced quasi-experimental
design in the 1960’s and realized immediately that it applied to social science sectors
such as evaluation (Shadish and Luellen 2004). Proper experimental design not only
reduced bias within evaluation, it enabled researchers to increase validity and hence
widen inferential scope of evaluative findings. The goal of obtaining internal validity is to
substantiate theory of causation, a goal that is not new to any scientific discipline. In
evaluation however, causation can identify program factors that work and enable
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researchers to vary program elements for desired outcomes (Cook 2004). Cook (1993)
expanded importance of causal generalizability in social science due to low replication of
studies and high variability between study populations, variables, and study
environments. He discovered that if designed appropriately, a study lacking replications
can be referenced back to theory and validated using a combination of basic and applied
science (Chen and Rossi 1980, Cook 1993).
A goal of evaluation is improvement of programs. Proper methodological
procedures enable evaluators to measure program goal attainment but also help
continually monitor program design and delivery (Perloff et al. 1976). Greene and
McClintock (1991) argued that methodology can be framed to information needs of an
audience. In addition, they stated that an evaluator must possess an ability to adapt
methodology for each individual program question and need. The broad scope of
disciplines from which evaluators must be able to design and implement evaluations
indicated that a diverse and theoretically based collection of methods should be available
(Chen and Rossi 1980). Although theorists such as Greene and McClintock (1991) would
argue that methodology itself was neutral, evaluation process is not value-free. Value
systems of both evaluator and evaluated were the basis for a distinctive category of
theory centered on valuing.
Outcome-based evaluation is a method for incorporating participant values with
programmatic outcomes (Schalock 2001). In the early 1940s, Tyler emphasized a need to
measure program objectives against current program practices for accurate assessment of
intervention strategies (Madaus and Stufflebeam 1989). Outcomes define overall impact
of evaluation application to an individual program. Outcome-based evaluation integrates
experimental design and pragmatic techniques to produce decision-oriented knowledge
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for evaluators and participants in strategic program planning. (Schalock 2001). Plural
methodological procedures answer multiple research questions while accounting for
individual and organizational performance outcomes and value outcomes. Value centered
appraisals within an evaluation also allow participants to assess their own performance
within a context of program goals (Schalock 2001).
Outcome-based evaluation is especially useful in educational settings (Worthen
and Sanders 1991). The classroom is an ideal forum to measure intended program goals
against individual student performance. Outcome-based evaluation can also assess impact
and effectiveness of an educational program (Schalock 2001). This mode of evaluation is
favorable to rigorous experimental design and combines theoretical conceptualization
with pragmatic approaches. Ultimately, outcome-based evaluation ties educational
accountability with educational value; a connection particularly important to
development of educational materials. Environmental education is remarkably
susceptible to generating well intended materials that have little impact on students
(Athman and Monroe 2001). Occurrence of this problem stems from several sources: first
lack of standardization for environmental education development criteria, and second
deficiency in meticulously evaluating environmental education material (Worthen and
Sanders 1991). Patton (1997) stated that utilization can assist evaluators and participants
in examining agreed upon goals to ensure an element of outcome focus. An additional
responsibility of the evaluator is to help participants understand a distinction between
service and outcome driven goals in terms of evaluation results. If the desired result is to
increase knowledge of white-tailed deer management issues in high school students, then
it is important to state both intended outcome, and target population within the program
objectives. This enables administrators to establish outcome indicators following
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implementation of the program to high school students. Patton (1997) added expected
outcomes be phrased as “targeted changes in behavior, attitude, skill, or knowledge
(p.159).”
Schalock (2001) broached the issue of value assessment within an outcome-based
evaluation. He introduced the importance of assessing individual, organizational, and
governmental value systems before stating outcome objectives. Pertinent to much
environmental education research was a paradox of educational outcome goals, public
policy conflicts, and discernment between student performance based upon educational
effectiveness or personal values. Schalock (2001:237) recommended incorporating
“measurement foci” to accurately measure outcome-based models from balanced
perspectives of performance and value angles. Applicability of outcome-based evaluation
to environmental education programs is demonstrated further by use of outcome
measures. According to Shalock (2001), performance represents accountability, or a
“standards” component of outcome-based models. A second model component focuses
on target individuals, and outcomes expected from operationalized, measurable
indicators. Shalock (2001) noted an increase in societal demand for verification of
education program quality and function through quantification of performance measures.
Urbanization and Human-Wildlife Conflicts
Human populations within the U.S. recently surpassed 300 million and urban
sprawl commonly extends 50 miles or more from city centers (U.S. Bureau of the Census
2005). According to the U.S. Census Bureau, over 84% of Americans live in urban
settings populated by 50,000 or more people, double from 50 years ago. In addition, the
U.S. Census Bureau has seen a sharp increase in number of “urban clusters” or densely
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settled localities comprised of 2,500 or more people within a 2.5 mile vicinity of an urban
center (Bureau of the U.S. Census 2010). Previously undeveloped agricultural or wooded
lands have been developed into communities or subdivisions (Lindsey and Adams 2006).
As a result, wildlife habitats have been fragmented and interspersed with human habitats,
creating greater opportunities for interactions with people. Complicating matters further
are burgeoning wildlife populations and unpreparedness of urbanites to manage wildlife
interactions (Lindsey and Adams 2006). Human-wildlife conflicts have increased sharply
over the past 30 years (Conover 2001). Issues such as personal property losses, injury to
humans and animals, disease, and loss of biodiversity have caused a dramatic increase in
public involvement regarding wildlife management issues.
Public debate concerning management of urban wildlife causes contention
between trained biologists and stakeholders (Decker et al. 2001). Lack of education and
knowledge surrounding wildlife and environmental issues is central to disputes over
natural resources (Jacobson et al. 2001). Adams et al. (2006) found that misinformation
regarding wildlife resulted in public misunderstanding of wildlife behavior and
management solutions. Wildlife agencies have experienced increased public demand for
urban wildlife-centered educational materials (Lindsey and Adams 2006). Many
environmental educators perceived this outcry for information as an opportunity for
wildlife professionals to bridge divides between those that drive policy formation and
those who manage wildlife (Dresner and Blatner 2006; Swayze 2009). Resource
managers also recognized a tremendous need to integrate environmental education
programs into urban schools, particularly in communities where human-wildlife conflicts
were increasing (Lawson 2002; Krasny and Tidball 2009). Walker (2007) found that
education aimed at increased public participation in environmental management
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decisions encouraged citizenship and collaboration. In addition, EE aimed at urban issues
benefited students socially and cognitively by developing problem-solving and decisionmaking skills (Iozzi 1989; Arvai et al. 2004).
Urban Deer Management Issues
Today, urban white-tailed deer management is one of the biggest challenges for
wildlife biologists (Adams et al. 2006). Reestablishment and protection of white-tailed
deer throughout the past 100 years coupled by a decrease in hunting has led to large
populations in many states. Lack of predators, adaptation to humans, ample food sources,
decreased or prohibited hunting, and high offspring survival rates are several factors that
contribute to increases in white-tailed deer populations, specifically those which occur in
urban areas. Urban white-tailed deer cause a myriad of challenges for residents and
managers. Diseases, deer-vehicle collisions, damage to personal property, and loss of
forest regeneration and undergrowth can lead to human health and safety concerns,
billions of dollars in vehicle and property damage, losses in forest productivity, and loss
of animal and plant diversity (Conover 2001).
White-tailed deer management in urban areas has caused controversy among
various stakeholder groups. Some control techniques, particularly lethal ones, are often
not favored by the public (Messmer et al. 1997; Nielsen et al. 1997). More expensive and
less successful methods such as translocation and contraceptives are often seen as futile
approaches by wildlife managers. Strong values and attitudes regarding white-tailed deer
can cause debate and even immobilize efforts to address urban deer. Lindsey and Adams
(2006) demonstrated a need for public information regarding urban wildlife issues,
especially regarding effective information dissemination methods. They suggest that
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educating the public will alleviate some disagreement about urban wildlife control
methods and move toward shared goals with wildlife managers. Wildlife professionals
continually express a need for effective public education to increase knowledge about
wildlife issues and gain support for varying management practices including lethal
measures. However, environmental education (EE) regarding wildlife management is
often overlooked or misapplied in traditional agency settings. Lack of experience with
educational methodology and human dimension research contribute to erroneous
selection and administration of EE materials by wildlife professionals.
Research Objectives
Little research has been conducted to evaluate wildlife educational programs,
particularly for those that endeavor to educate children. My first study objective was to
evaluate a pre-produced curriculum, Living with White-tailed Deer (LWWTD). The
interactive 5-day DVD program teaches participants about complexities surrounding
management of white-tailed deer in urban and suburban environments and uses roleplaying to encourage understanding of differing perspectives. LWWTD supplements
current science education and offers solutions to help resolve conflicts relating to
wildlife. My evaluation of LWWTD highlights program components most beneficial to
student learning and classroom applicability. Teacher variability in program delivery is
also discussed.
My second project objective addressed a need for critical and standardized
evaluation of EE programs. I approached this issue two-fold within a multi-modal context
of outcome-based evaluation. First, I examined pre- and post-treatment attitudes and
knowledge of U.S. high school students toward urban white-tailed deer issues. I used
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differences in attitudes and knowledge as a measure of program effectiveness and
compared student data to teacher feedback. Second, I conducted a rigorous evaluation of
LWWTD using the NAAEE Guidelines for Excellence as a framework and teacher
response as my unit of analysis. The Guidelines enabled me to construct an instrument
for assessing program performance and function using teacher response as a measure of
effectiveness. This provides evidence for improving merit of EE through broad
application of a practical and standardized evaluative tool. My research offers
suggestions for strategic planning which includes continued assessment and monitoring
of EE programs (Lindsey and Adams 2006).
My third research objective revealed dominant influences on attitudes and
knowledge of high-school students regarding urban white-tailed deer topics including
acceptability of lethal measures. I established which variables such as age, gender, race,
geographic location, socioeconomic status, and parental influence have a greater effect on
opinions related to lethal deer management, human-wildlife conflicts, and awareness of
urban deer issues. Furthermore, I used experiences such as hunting, time spent in nature,
and parental support of environmental groups to assess these value orientations. A
desired outcome of this objective was to determine learning impacts of LWWTD through
comparison of pre- and post-test experience models with knowledge increases.
Through use of multiple measures, this study specifically addressed the following
goals:
Goal 1. Determine influence of LWWTD education program on student knowledge
regarding urban deer management issues.
Objective 1: Evaluate students prior to program implementation using a test
assessing basic white-tailed deer knowledge.
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Objective 2: Evaluate students immediately following the program using
identical test from Objective 1.
Goal 2. Determine influence of LWWTD education program on student attitudes
regarding urban deer management issues.
Objective 1: Assess attitudes of students about urban deer issues prior to the
program using scaled attitudinal instrument.
Objective 2: Assess change in attitude about urban deer issues immediately
following the program using identical instrument from Objective 1.
Goal 3. Determine if factors such as race, gender, socioeconomic status, parental
influence, and age affect student attitude and knowledge about urban deer issues.
Objective 1: Survey students on basic demographic information.
Objective 2: Assess impact of demographics on their stated attitudes and
knowledge.
Goal 4. Determine appositeness of LWWTD program for U.S. high school classrooms in
13 chosen states.
Objective 1: Evaluate teacher overall opinion of the program in terms of format
and content.
Objective 2: Determine if the Guidelines for Excellence adequately measured
strengths and weaknesses of program components.
Goal 5. Apply information garnered through the program assessment to model strategic
approaches to environmental education programs.
Objective 1: Provide recommendations for designing programs to students from
different backgrounds.
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Objective 2: Provide recommendations for program design adjusted for
differing levels of knowledge and attitudes.
Objective 3: Provide suggestions for positively received program components
for future programming.
Objective 4: Provide information to make monitoring and evaluation a part of
every environmental education program.
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CHAPTER II
STUDY PARAMETERS AND METHODS
Geographic Study Area
The LWWTD curriculum was administered in high school classrooms within 13
states throughout the Northeast, Southeast, and Midwest U.S. Participating states were
chosen subjectively based upon their potential to encounter deer-human interactions
(Conover 2001). Specific contributing criteria for state selection included square mileage
of land within the state, total human population, total deer population, urban populations,
and estimated deer-vehicle collisions throughout the state (Table 2.1). States containing
areas with human population densities greater than 350 people/mile2 and white-tailed
deer population densities greater than 30 animals/mile2 exhibited a high potential for
ecosystem impact from deer overabundance and human-deer interactions (Conover
2001). Additional criteria were used as supplementary data to substantiate justification of
state selection. States chosen ultimately for participation were: Connecticut, New Jersey,
New York, South Carolina, Virginia, Georgia, Mississippi, Missouri, Texas, Michigan,
Wisconsin, Minnesota, and Pennsylvania.
Every high school within each city of selected states was identified and entered
into a database. E-mail contact information for at least one science teacher in each school
was recorded into a main teacher contact database. To weight participation evenly across
each state, highly populated counties with 50 or more high schools were placed in a
separate database and 10 schools were chosen randomly to solicit participation.
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Subsequently, a balanced number of schools were chosen in each state from what the
U.S. Census Bureau (2001) would consider either rural or urban areas.
Study Population Characteristics
Due to the national span of this study, high diversity among teaching style,
classroom learning environments, school facilities, community culture, natural
landscapes, and experience with wildlife was expected. To allow for these differences
while maintaining some standardization, only science teachers in biology, environmental
studies, or ecology with no previous exposure to the LWWTD program were approved
for participation (exceptions were made for teachers who desired to participate in the
program with different classrooms during two subsequent years of data collection). I
interviewed each teacher via e-mail or phone to ensure that he/she had a minimum of five
years teaching high school science and possessed a strong interest in experiential
learning. Overall, 138 teachers signed up to participate from 13 states (Table 2.2). Based
upon population data from the city of each school, teachers were further categorized into
regional zone and rural or urban environments. An urban environment was delineated as
an inhabited area with a population density of 500 or more people per square mile
(Bureau of the Census 2001). Region 1 was considered “Midwest” and included:
Michigan, Minnesota, Missouri, and Wisconsin (n = 14). Region 2 was considered
“Northeast” and included: Connecticut, New Jersey, New York, Pennsylvania, and
Virginia (n = 23). Region 3 was considered “Southeast” and included: Georgia,
Mississippi, South Carolina, and Texas (n = 11).
In addition to a comprehensive program evaluation conducted by participating
teachers, high school students aged 14-18 were chosen as the target population for
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assessing adolescent attitudes and knowledge concerning white-tailed deer issues. This
age group was selected based upon literature suggesting that cognition about complex
societal issues is increasing, as is formation of attitudes, values, and beliefs. Research
also indicated that altruistic views develop throughout high school years; therefore
concern about issues in their world is becoming more prevalent (Reich et al. 1994;
Litvak-Miller and McDougall 1997; Damon 1999). In conjunction with student
assessments, demographic information (Appendix A) was collected to determine if
cultural or lifestyle circumstances affected attitude or understanding of white-tailed deer
issues. Parental tendencies toward hunting and environmental protection were also
garnered. Similar to teachers, students were categorized according to regional area and
urban or rural surroundings.
Methods
Teacher Solicitation for Participation
Participating classrooms were established through teacher response to direct email solicitations for involvement. All identified teachers throughout the chosen states
were sent 10,717 separate e-mails with 518 sent back as undeliverable (Table 2.2). Each
solicitation letter sent to teachers explained my multi-tiered research and contained
information for participation sign-up. To increase response, each letter incorporated the
Mississippi State University (MSU) Logo for authenticity, was individualized by first
name (if available) and corresponding state, and then sent to each teacher e-mail via the
Microsoft® Office mail merge option (Appendix B). Letters were re-sent to nonrespondents once per month from April 2007-August 2007, April 2008- October 2008,
and March 2009-October 2009.
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Teachers were encouraged to visit the program Web site,
http://www.cfr.msstate.edu/teacher_education, to learn more about participation through
information provided including a 10 minute program overview video. Teachers could
sign up directly through the Web site which automatically entered them into an MSU
College of Forest Resources administered database. I contacted teachers by phone or email to verify participation eligibility, commitment, and contact information. The
LWWTD DVD set was mailed to each signed participant through the U.S. Postal Service.
Included with each DVD was a letter (Appendix C) asking teachers to review program
materials and resolve any concerns prior to confirming participation. Upon assertion of
commitment, teachers electronically received assessment materials including a
knowledge assessment, an attitude assessment, and a demographic data sheet (Appendix
D). Student, parent, and teacher consent materials compliant with the Institutional
Regulatory Board (IRB) approval of human subject use were also included with the
assessments (Appendix E). Teachers were given a detailed instruction sheet for program
implementation in their classroom (Appendix F) to ensure a high level of program use
consistency and also decrease response bias due to misinterpretation of program
implementation.
Upon program completion, teachers were sent a postage-paid U.S. Postal Service
Priority Mail® box pre-addressed to Mississippi State University. Teacher-directed
program evaluation forms (Appendix G) were sent with the return box as were systematic
instructions for organizing and sending the materials (Appendix H).
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Research Design
My study was comprised of two distinct but related measurement approaches
within the domain of outcome-based evaluation. Outcome-based evaluation was
conducted using a combination of research methods to determine performance and value
effects of a single program or treatment. In this mixed-methods experimental design, the
teacher evaluation used performance methodology equivalent to program effectiveness
evaluation, and student assessments applied value judgment methods corresponding to
impact evaluation (Schalock 2001). My model specifically targets precepts for combining
value and performance metrics. Due to non-random sampling procedures, a quasiexperimental pre-post change comparisons design was used in combination with a
formative feedback model to reflect integration of several outcome measures (Schalock
2001; Patton 2002; Shadish et al. 2002; Trochim 2006). A need to recruit teachers for
participation, and further use of snowball sampling (referral of participants) eliminated
any possibility of random selection or assignment. In addition, difficulty in obtaining and
retaining teacher participants reduced the likelihood of acquiring a viable control group.
To reduce threats regarding internal validity, pilot study data from 2007 was used as a
comparable metric for overall classroom attitude and knowledge differences pre- and
post-program. Specifically, these comparative metrics were used as an allegorical
measure for estimating correlational relationships in program performance.
The combination of measurement approaches in this study required multiple units
of analysis for each assessment component. Teacher evaluations represented performance
appraisal, thus the individual teacher was used as unit of analysis. To enhance qualitative
valuation of the program, mean teacher responses to survey constructs were compared
with classroom knowledge scores. My practical goal for teacher evaluations was to
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establish utility and versatility of the Guidelines for Excellence as a recognized tool in
critically assessing EE program effectiveness.
Value assessment portions of my outcome-based evaluation model were
operationalized via pre- and post-test student assessments using individual student
response as the unit of analysis. Knowledge and attitude surveys allowed students to
reveal LWWTD impact through personal and programmatic value appraisals. In
particular, directional changes in attitude and knowledge before and after the program
presented evidence regarding program effectiveness. Comparisons of differences in
individual and classroom evaluation outcomes were also correlated with demographic
factors to determine associations between personal experience and educational
intervention.
As with any research, there were limitations or confounding variables to this
study design that should be addressed. Several biases existed in the study which impacted
overall reliability of survey instruments. My non-probability sampling procedure
potentially caused coverage and sampling error. I used this procedure because of its
feasibility in time and monetary resources. Coverage of all school districts in each
selected state was not realistic therefore measurement bias was also a factor. Due to
teacher variability, the method in which teachers administered surveys or programmatic
materials were not consistent in any classroom and may have affected responses from
student participants. To assess teacher opinions regarding the program, classroom
teachers were the only acceptable administrators of LWWTD module components,
including survey instruments. Experimental findings were reported under a premise that
my non-random sampling procedure and quasi-experimental design affected
generalizability or external validity of the results.
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Internal invalidity occurs when anything other than the experimental stimulus, in
this case, the educational module, affects the dependent variable. Several sources of
internal invalidity were present. Implementation of the program differed in each
classroom ranging from October to April. Maturation of some students during the school
year affected their attitudes and knowledge about white-tailed deer. Additionally,
inconsistent teaching abilities could have fluctuated during program implementation, thus
making the instrumentation process a source of invalidity. Finally, teachers and students
who were unable to complete all rounds of testing, or submitted incomplete materials
contributed to experimental mortality, another potential source of internal invalidity.
Questionnaire Design
Pre- and post-program student instruments were developed following an
investigation of literature that illustrated several trends in American culture. First, an
increase in urbanization coupled with a decrease in hunting participation has created a
situation where white-tailed deer populations have grown with less hunter-induced
mortality. As a result, negative human-deer interactions are on the rise including personal
property damage, disease transmission, and deer-vehicle collisions (Virden 1996;
Conover 2001; Adams et al. 2006). Second, youth outdoor recreation has been replaced
by computer-based gaming, structured extra-curricular activities and television.
Consequently, adolescent disconnect from nature and a lack of knowledge about
ecological processes has led to a general misconception about wildlife biology
propagated by various media sources (Higginbotham 1997). Last, acceptability of lethal
deer management options remains low, and citizen participation in wildlife management
is minimal. Without adequate investigation of stakeholder values, wildlife managers
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remain unaware of voter attitudes and may continue to meet opposition when attempting
to implement deer management strategies (Lauber et al. 2001).
Construct inclusion for knowledge and attitude survey instruments was deliberate
with special attention to direct experiences with white-tailed deer issues (Table 2.3 and
2.4). The knowledge assessment contained 10 true and false questions followed by 10
multiple choice questions (with multiple correct questions in some cases). The attitude
assessment contained 25 questions to be rated by respondents on a scale of 1—5, 1 being
strongly agree and 5 being strongly disagree. Each survey was reviewed by a group of
wildlife and forestry undergraduates who offered modifications for instrument
improvement. Upon final instrument approval, a preliminary test was administered to a
class of 60 undergraduate students in November 2007. This trial allowed me to explore
respondent bias based upon question confusion, wording, and misinterpretation.
Vocabulary appropriateness also was considered with the provisional group. Based upon
feedback from the test group, several questions were revised to improve readability and
comprehension.
A demographic data sheet was constructed to garner information about student
characteristics. Past literature proposed that variables such as gender, age, race,
residential setting, geographic location, affluence, and hunting experience could influence
knowledge and attitudes regarding wildlife management and environmental issues
(Gambro and Switzky 1999; Yusof 1999; Lauber et al. 2001). In addition to these
demographic factors, information on parental tendencies toward pro-environmental
support or behavior was also requested (Deruiter and Donnelly 2002).
Teacher program evaluation was developed using the NAAEE Guidelines for
Excellence as a framework. The 6 key characteristics recommended for high quality EE
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programs include: fairness and accuracy, depth, action orientation, instructional
soundness, usability, and skill building. Questions for the feedback form were devised
directly from NAAEE Guidelines for Excellence Educators Handbook. Detailed
specifications and indicators for each key characteristic were outlined in the Handbook
and became my foundation for the 125 question teacher evaluation. Teachers were asked
to rate their opinion of program features on a scale of 1-5, with 1 being strongly agree
and 5 being strongly disagree.
Program and Survey Implementation
Previous to study initiation in 2007, the LWWTD program had already been
produced and printed. Extensive research was conducted to create an impartial program
offering perspectives from many stakeholders involved in urban deer management. The
program discusses a variety of urban deer management strategies, but does not promote
any particular strategy. Students first viewed a 30 minute informational video regarding
urban deer problems in a variety of settings across the eastern U.S. After students viewed
the DVD video, they broke into teams and assumed the role of a particular stakeholder
group. Teachers were encouraged to allow students at least one but no more than 3 days
to research their positions and form arguments in support of their attitudes for different
deer management strategies. The program culminated with a mock town meeting during
which all student groups presented their plan for resolving a hypothetical urban deer
issue. A wrap-up discussion session followed the final consensus.
Participating teachers were responsible for conducting the LWWTD program in
their classrooms including pre and post-treatment survey instruments. Prior to program
initiation, teachers were required to obtain parental consent forms for each student under
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the age of 18. Student consent forms were also collected in compliance with the
Institutional Regulatory Board for human subject use. Before beginning the DVD
program, attitude and knowledge pre-tests were administered to students as was the
demographic data form. Each student was instructed to place a non-identifiable code in
the corner of each assessment for individual comparison of pre and post-tests.
Teacher check-ins occurred via e-mail on a bi-weekly basis during program
implementation period. At this time, teachers were asked if they needed assistance or had
questions regarding the program. Teachers were also encouraged to contact me anytime
with program implementation difficulties. Immediately following their classroom town
meeting, teachers administered knowledge and attitude post-tests identical to the pretests. Following confirmation of program completion from each teacher, a pre-stamped
return envelope and an evaluation feedback form was mailed via U.S. Postal Service.
Teachers returned the envelope containing all organized and labeled program materials
(excluding the DVD which was theirs to keep) back to Mississippi State University
where data was entered into spreadsheets.
The LWWTD program was implemented during fall of 3 consecutive school
years; 2007-2009. A pilot program was conducted during 2007-08 to resolve study design
or instrument flaws. Twenty-five teachers completed and returned classroom assessments
and provided feedback regarding in the initial program phase. This feedback was used to
modify assessments and program implementation logistics for the following school years.
Teachers were again recruited via e-mail for the 2008-09 and 2009-10 school years; I
only used the data from these years in my analysis. At project consummation, 74
completed packets were returned from 86 separate classrooms (some teachers had
multiple sections). In total, 52 packets with 1274 individual student responses were
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suitable for analysis. Some packets were removed due to missing or incomplete parent
consent, use of an incorrect assessment (the LWWTD program contains an additional
curricular quiz), or deficiencies in the returned instruments.
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Table 2.1

Human and white-tailed deer criteria used for selecting states to participate
in the Living with White-tailed Deer Classroom Education Program from
2007-2010.
State mi2

State Chosen
Connecticut
Georgia
Michigan
Minnesota
Mississippi
Missouri
New Jersey
New York
Pennsylvania
South Carolina
Texas
Virginia
Wisconsin

Table 2.2

State

PA
TX
MN
NJ
WI
CT
SC
VA
NY
GA
MO
MI
MS
Totals

5,544
59,441
96,810
86,943
48,434
69,709
8,722
54,475
46,058
32,007
268,601
42,769
65,503

Human Pop.
3,518,288
8,186,453
9,969,727
5.266.214
2,951,996
5,987,580
8,707,739
19,541,453
12,604,767
4,561,242
24,782,302
7,882,590
5,640,148

Urban Pop.

Deer Pop.

>350 people/mile2

>30 urban deer/mile2

2,988,059
5,864,163
7,419,457
3,490,059
1,387,351
3,883,442
7,939,087
16,602,582
9,464,101
2,427,124
17,204,281
5,169,955
3,663,643

76,000
1,200,000
1,816,269
1,218,000
1,750,000
1,000,000
175,000
940,000
1,500,000
800,000
3,350,000
1,000,000
1,523,800

#Deer
Vehicle
Collisions
3,500
22,820
61,010
2,538
3284
4,869
5,100
24,555
50,000
3,524
6,241
42,367
15,821

Numeric breakdown of classroom teachers solicited from each selected state
to participate in the Living with White-tailed Deer education program from
2007-2009.
Total # of % of teachers Total # of
Total # of
Total # of
Public and
sampled for returned e- teachers completed and
Private High solicitation via
mails
signed to
returned
(Undeliverable)
Schools
e-mail
participate
materials
966
2194
589
478
735
282
458
657
1409
779
859
907
404
10717

33
35
35
32
33
38
40
45
33
40
32
32
30
35%=Average
Sample

37
131
19
46
13
8
33
52
84
39
3
12
41
518

52

13
11
7
10
8
14
8
8
19
13
14
7
6
138

8
6
4
6
5
6
4
5
9
6
8
4
3
74

Table 2.3

Classification of theoretical constructs and corresponding question number
on the student knowledge test used during the Living with White-tailed deer
classroom program from 2007-2009.

Knowledge assessment will test the understanding of:

Question Number

Urbanization

4, 16, 17

Deer ecology

3, 7, 11, 12

Human-wildlife conflicts

1, 6, 13, 18, 19

Population dynamics

2, 5 10, 14

Hunting as a management tool

8

Management techniques

9, 15, 20

Table 2.4

Classification of theoretical constructs and corresponding question number
on the student attitude assessment used during the Living with White-tailed
deer classroom program from 2007-2009.

Attitude assessment will evaluate values and beliefs:

Question Number

Toward hunting

1, 3, 10, 23, 24, 25

Toward wildlife managers

14, 19, 20

From parental influence

6, 21

Toward deer in our ecosystem

2, 4, 8, 9, 17, 18

Toward being personally impacted by deer

7, 13, 21, 22

Toward urban deer issues

5, 11, 12, 15, 16
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CHAPTER III
USING NAAEE GUIDELINES FOR EXCELLENCE TO EVALUATE
ENVIRONMENTAL EDUCATION EFFECTIVENESS
Introduction
Strategic planning is essential to environmental education (EE) program
development (Yusof 1999). Effective EE programs are obtained through measured steps
in researching, outlining, creating, and delivering each programmatic element (Athman
and Monroe 2001). Lack of rigorous program design, including a mechanism for
evaluation has been a continued barrier to acceptance of EE into mainstream educational
systems (Roth 1997; Powers 2004). Sanera (1998) discovered that most EE materials he
reviewed were erroneous in their content, and failed to provide an adequate framework
for knowledge construction (Dimanche 1990; Jacobson 1991). Many EE products also
fell short in reaching desired learning objectives to increase environmental consciousness
amongst students (Sanera 1998; NAAEE 2010). Ultimately EE programs are viewed as
inferior to standardized traditional classroom curriculum and thus administrative support
for integrating such programs into mainstream educational systems remains limited (May
2000; Athman and Monroe 2001; Palmer 2002; Carleton-Hug and Hug 2010; Potter
2010).
Compounding institutional reluctation toward EE is continually low proficiency
of environmental knowledge among all sectors of the American public (Coyle 2005;
McBeth and Volk 2010). Equally as discouraging are studies that report average
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ecological understanding for age group, but minimal levels of corresponding proenvironmental behavior, critical-thinking, or participatory skills (Hoody 1995; Flowers
2007; McBeth and Volk 2010). Some environmental educators believe the causes of
educational shortcomings and disparity in EE performance reside in correlation between
student experience and program relevance- a relationship easily revealed through
systematic evaluation (Bennett 1989; Stokking et al. 1999; Thomson and Hoffman 2004;
Monroe 2010). However, few EE programs allow for evaluative measures during project
planning or use poor quality assessment instruments (Jacobson and McDuff 1997;
Carleton-Hug and Hug 2010; Monroe 2010). Incorrect application of evaluation tools and
unreliable evaluator ability undoubtedly contribute to EE’s impasse regarding
improvement of programmatic material (Camargo and Shavelson 2009; Fleming and
Easton 2010; Greene 2010; Monroe 2010).
Program assessment is a fundamental element of successful EE resources
(Monroe 2010). However, as Carleton-Hug and Hug (2010:159) point out, “the majority
of EE programs have failed to incorporate high-quality, systematic evaluation into their
programming.” Furthermore, less than one-third of all EE programs scrutinized for
evaluative measures contained one (Carleton-Hug and Hug 2010). According to Monroe
(2010), reoccurring challenges to EE evaluation include ambiguous goals of EE,
discrepancies between program objectives and contents, inexperienced curriculum
creators, and complexity of subject matter. In addition, Bitgood (1996) cited staff naiveté
or resistance to an evaluative process as reason for program measurement deficiencies.
To address insufficiency of evaluative measures in EE programs, numerous
organizations have produced materials to assist educators in facilitating meaningful
program appraisals (Carleton-Hug and Hug 2010). The United Nations Educational,
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Scientific, and Cultural Organization (UNESCO) was among the first to offer classroom
teachers a comprehensive protocol for evaluating EE curricula in terms of measuring
student learning apropos of curricular goals and objectives (Bennett 1989). Production of
this methodology was sequential to the seminal 1977 Intergovernmental Conference on
EE, hosted by UNESCO in which national leaders urged educators to develop
consequential EE modules including strategies to measure student learning (Heimlich
2010). Pursuant to this initial, generally overlooked evaluative endeavor, The North
American Association for Environmental Education (NAAEE) responded to mid-1990s
criticism of substandard EE materials by publishing the Guidelines for Excellence
workbook. Intent of the Guidelines was to provide EE delegates flexible direction and
criterion in judging merit of EE materials for multiple situations (NAAEE 1996). The
inclusive set of standardized guidelines presents 6 key characteristics attributable to high
quality EE programs. In 1999, the International Union for Conservation of Nature and
Natural Resources (IUCN) developed evaluation strategies useful for educators working
in EE centers who repeatedly conduct established programs throughout the year
(Stokking et. al 1999). These measures were found especially valuable for staff
performance evaluations and customer satisfaction ratings in settings where patrons are
vital for sustained operation (Feuerstein 1986). Thomson and Hoffman (2004) compiled
an additional evaluation method for EE focused on program accountability specific to
preserving financial support. Their methodology uses outcome-based evaluation to
quantitatively determine EE program impacts on participants and measure changes in
attitude and behavior. Most recently, availability of an Applied EE Program Evaluation
Online Course offered through the University of Wisconsin-Stevens Point, allows for
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professional development in program evaluation competencies through directed readings
and assignments (Fleming and Easton 2010).
Dilemmas for Evaluation in Environmental Education
Examination of present EE evaluation application reveals that practitioners
continue to neglect assessment procedures in design or practice of programs they conduct
(Carleton-Hug and Hug 2010). This confounding trend suggests a systemic, more deepseated issue regarding preclusion of evaluation. Aside from commonly-reported financial
and time related restrictions preventing evaluation, researchers identified sheer
complexity of EE as a major source of reluctance to initiate program assessment
(Thomson and Hoffman 2004; Rutledge 2005; Carleton-Hug and Hug 2010). Moreover,
EE educators expressed confusion about choosing among a myriad of intricate
measurement instruments, citing inadequate training in survey methodology as rationale
(Thomson and Hoffman 2004; Rutledge 2005). Last, EE educators attempting to create
unbiased evaluation instruments are constrained by inconsistent outcome guidelines
(Thomson and Hoffman 2004).
Recognized leaders in EE and program evaluation agree that accurate
determination of EE program performance is one of the most challenging and misapplied
practices within the discipline (Rutledge 2005; Flowers 2007; Carleton-Hug and Hug
2010; Greene 2010; Heimlich 2010; Monroe 2010). Carleton-Hug and Hug (2010)
recognize that in many cases, appropriate program evaluation is severely underutilized or
simply doesn’t exist. Recently, EE experts have placed renewed emphasis on persistent
evaluative challenges faced by educators in all sectors of the EE profession (Crohn and
Birnbaum 2010; Monroe 2010).
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While practitioners recognize potential for systematic and rigorous evaluation to
bolster EE’s credibility, experienced researchers have noted obstacles to evaluation
(Carleton-Hug and Hug 2010; Greene 2010). Complexity of environmental issues,
diversity of audiences, and variation among desired outcomes all imply that a uniquely
designed evaluation is required for each program and group of participants (Carleton-Hug
and Hug 2010; Monroe 2010). As Monroe (2010) points out, the capacity of
environmental educators to use a multiplicity of theory-steeped evaluative measures for
every program remains limited. Most environmental educators receive little to no training
in evaluation approaches or interpretation. Inexperience also resurfaces in publications
that disseminate EE evaluation research lacking clear purpose or accurate analysis
(Heimlich 2010). Bitgood (1996) deduced that low evaluator capacity in some
organizations could be borne from resistance and low motivation toward evaluation is
often propagated by administrators.
Evaluations extrapolating long-term behaviors based upon reported and observed
conduct during a short-term program reveal another quandary facing EE. Long-term EE
interventions rarely occur, yet practitioners are expected to provide evidence of
behavioral change that is sustained over time (Greene 2010). Shortfalls in funding, and
labor, along with difficulties maintaining participant contact can prevent enduring
programs from occurring. Participant experience and exposure to misinformation present
evaluative challenges particularly when the issue of causality arises and confounding
assumptions may distort results (Carleton-Hug and Hug 2010; Heimlich 2010). While
many threats to EE evaluation precision are beyond the educator or evaluator control:
awareness of, consideration for, and especially disclosure about these possible limitations
will ensure that interpretation is reliable (Monroe 2010).
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NAAEE Guidelines for Excellence: 6 Key Characteristics
In 1996, the NAAEE began to address a need for strategic planning including
evaluation into EE programs. NAAEE is a national organization that advocates and
promotes integration of standardized environmental education curriculum into schools
across the U.S. NAAEE developed the Guidelines for Excellence to begin a process of
program review and assessment for environmental educators (NAAEE 1996). The
Guidelines for Excellence identify 6 key characteristics shared by superlative EE
products. The characteristics are supplemented by indicators designed to assist evaluators
in recognizing a presence of each characteristic within the program. Essentially, the
Guidelines provide an established method for evaluating usefulness of EE materials while
critiquing areas of weakness and potential modification (NAAEE 2010). NAAEE
Guideline coordinators reviewed over 300 existing environmental education programs
according to guideline standards, and found less than 25 fulfilled all recommended
program elements to meet standards of excellence. NAAEE, in a proactive attempt to
improve program content, additionally developed the Guidelines for Learning (Pre K-12)
- Executive Summary & Self Assessment Tool, and the Guidelines for the Preparation and
Professional Development of Environmental Educators (Roth 1997, NAAEE 2001).
Guidelines for Learning (K-12) developed in 1999 proposed a first-ever universal
collection of EE standards benchmarked nationally at several grade levels. Through these
instruments, NAAEE offered both traditional and unconventional EE programs a
fundamental tool for facilitating program assessment across multifarious audiences and
settings.
Guidelines for Excellence represent a straightforward, well-founded instrument
based on fundamental concepts of EE. Guideline precepts assume commonality in
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perception of what constitutes quality EE material while directing evaluation using
standardized principles, or key characteristics. The characteristics and their associated
indicators provide evaluators at any ability level a gauge for comparative analysis to
discern overall quality of EE products. Although few programs encompass all 6
characteristics entirely, materials that contain a high degree of indicators for each are
regarded as well-rounded and most likely have high merit (NAAEE 2010) (Table 3.1).
Few studies have used the Guidelines for Excellence on a large-scale evaluation to
simultaneously assess EE program effectiveness and Guidelines suitability. Concurrent
appraisal of an educational instrument and fitness of the evaluative measure can provide
confidence in judgments regarding program effectiveness while allowing for precise
determination of external influences on student learning. In addition a wide-ranging
potential of the Guidelines could demonstrate realistic progress in the realm of
standardized EE program content evaluation.
This study adapted NAAEE Guidelines for Excellence to evaluate effectiveness of
an EE program titled Living with White-tailed Deer (LWWTD). Science teachers in 13
states were recruited to participate in the educational module with their classroom and to
administer evaluative assessments to students as well as complete a comprehensive
teacher evaluation of the program from an instructional perspective. 6 key characteristics
of high EE quality served as foundation for development of the teacher evaluation
instrument; a 125 item program-specific questionnaire based on the Guideline’s key
characteristics, and corresponding indicators. Through this rigorous evaluation, I sought
to determine overall performance of LWWTD in participating classrooms. Using the
Guidelines for Excellence as a framework and teacher response as a measure of
judgment, my objective was to assess the quality of the LWWTD in terms of academic
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value and classroom usability. I further investigated if the Guidelines for Excellence were
accurate indicators of LWWTD effectiveness by correlating student pre-and postprogram knowledge assessments to teacher evaluation responses. Finally, I addressed
teacher variability and the possible effect demographic variables such as regional
geographic location, and rural or urban residency might have on program success.
Conclusions from this study offer insight into utility of the Guidelines for Excellence as
appropriate measures of EE effectiveness, with possible broad application, especially
where evaluative measures are deficient. Findings also uncover possible biases amid
large-scale evaluations and discuss implications of partiality on program value.
Furthermore, this in-depth analysis of the Guidelines for Excellence provide perspective
on benefits of developing a standard measure for judging relative merit of different
materials, and offer a blueprint to guide development of new, high quality EE materials
(NAAEE 2010).
Methods
Research Methods
Research methods are detailed in Chapter II: Study Population and Methods.
Included are geographical and population characteristics along with research and
instrument design. From 2007-2009, teachers from 13 states were recruited to participate
in a pre-produced EE program, LWWTD. Teachers who committed to involvement
conducted the program in their classroom and also administered pre- and post-treatment
survey instruments to their students. Upon conclusion of the program, teachers were
mailed a feedback form to complete and return with student assessments. Data were
obtained from a 6-page survey based upon NAAEE Guidelines for Excellence and
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corresponding key characteristics. Of 72 returned survey packets, 52contained a
completed teacher evaluation form for a response rate of 70%. Four teachers conducted
the program 2 years in a row and returned feedback forms both times. In these instances,
responses from both years were averaged for one score per teacher which produced 48
individual units of analysis.
Statistical Analysis
Each of the 125 teacher survey questions was designed on a five point likert-scale
with responses ranging from 1= strongly agree to 5 = strongly disagree. The option to
answer no opinion was included. Teachers were instructed to answer “no opinion” if the
item was either inconsequential to their experience with the program or did not apply to
their particular classroom setting. They were encouraged to answer all other questions
with a substantive response (Vaske 2008). Prior to analysis, selected survey items were
reverse coded to orient scores of all questions in a uniform direction regarding construct
value. For instance, questions worded in such a way that high value of the construct was
reflected in a low score were transformed so small values indicated high construct
association. Once necessary items were reverse coded, all score values were transformed
and recoded so strongly disagree reflected a score of 1, and strongly agree a score of 4
indicating a higher value within the construct. A score of “0” for no opinion was removed
from analysis as uninformative (DeCoster 2004).
Teachers were placed in one of 3 geographic regions: 1) Midwest, 2) Northeast,
and 3) Southeast. Teachers were also assigned to either a rural (1) or urban (2)
environment depending upon human population density of the location (city) where they
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taught. Densities of over 500 people/mile2 were considered urban areas (U.S. Census
Bureau 2000). Additionally, teachers were grouped by gender.
Due to multiple items measuring each key characteristic, related constructs within
each characteristic were combined into fewer latent variables to reduce dimensionality
and redundancy. Because my data did not meet assumptions or sample size criteria for
factor analysis, a Pearson’s Product Moment Correlation (Pearson’s r) was used to test
the linear relationship among underlying factors corresponding to each of Guideline
attribute (Field 2007). Due to my small sample size, an r of 0.60 between variables was
considered to be of adequate linear strength to infer correlation (α = 0.05). An r of 0.90 or
greater indicated possible interdependence among variables and was used as an indicator
of construct redundancy. Multicollinearity was controlled for by eliminating duplicate
construct indicators. Pearson’s r was not used to deduce causal relationships between
variables therefore each of the new pooled construct variables found to have a significant
association were then measured for internal consistency using Chronbach’s alpha with
0.55 as the least accepted value for reliability. Acceptable grouped constructs were
summed and transformed into a new criterion variable for analysis (Table 3.2).
LWWTD Effectiveness Measures
Mean teacher response for each transformed construct was determined. Mean
scores over 2.0 indicated a favorable response to program components. To substantiate
overall teacher response to the program, pre-and post-program student knowledge scores
were analyzed using a paired t-test to compare means for significance (α = 0.05).
Influence of teacher variability on student knowledge scores was assessed to uncover
possible confounding factors regarding student performance. The variable GAINSCORE,
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or difference in pre- and post-knowledge scores, was compared to overall teacher
response and teacher gender using one-way Analysis of Variance (ANOVA) to establish
significance (α = 0.05). Analysis and inclusion of student knowledge provided subsidiary
information to teacher responses in establishing program effectiveness. Significant and
positive student learning responses absent of extraneous influences are useful in
validating educational worth of the LWWTD program. A Mixed Model Linear
Regression analysis was conducted on each construct with GAINSCORE as the
dependent variable for further verification that student learning was independent of
teaching influence. Construct response was the main effect factor, and region and gender
were controlled for by using them as random variables. Student knowledge pretest score
was a covariate for baseline knowledge measure.
Geographic Comparisons on Program Response
I sought to determine if regional or population density differences affected teacher
response to program components or student knowledge variation. Geographic region was
divided into 3 parts: Midwest, Northeast, and Southeast, and population density was
indexed by rural or urban surroundings. A one-way ANOVA was used to test for
differences in student knowledge GAINSCORE by geographic region and rural or urban
setting (α = 0.50). Geographic location influence on teacher response was calculated
using a one-way ANOVA with post hoc Tukey tests for each construct with region being
the factor. I first conducted an interaction of region and environment using a two-way
univariate ANOVA to locate any associations within those two variables. Next I ran oneway ANOVAS with post hoc Tukey tests to determine if region impacted teacher
response. Group size effect for each construct was reported using an Eta statistic. An Eta
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value lower than 0.1 suggested minimal effect, 0.3 implied a moderate effect, and 0.5
considerable (Vaske 2008). I measured effect of rural and urban settings on teacher
response. Last, univariate ANOVA was applied to teacher gender for analysis of response
variability between males and females across constructs.
Results
Teacher Characteristics
Participating science teachers represented 6 distinct geographical groups: 1)
Midwest- Rural (8.3%), 2) Midwest-Urban (20.8%), 3) Northeast-Rural (18.8%), 4)
Northeast-Urban (29.2%), 5) Southeast-Rural (8.3%), and 6) Southeast-Urban (14.6%)
(Figure 3.1). Overall, 47.9% of teachers were from the Northeast region with Midwest
represented by 29.2% and Southeast by 22.9%. Teachers from rural settings made up
35.4% of the participants whereas schools in urban areas represented 64.6%. Teacher
gender was split with females representing 54.2% and males at 45.8%. Female teachers
from the Northeast were most prevalent (Table 3.3).
Program Effectiveness
I measured mean teacher response to each combined construct within the 6 key
characteristics. Response means above 2.0 indicated a positive opinion toward each
construct and fulfilled criteria to satisfy standards of the key characteristic. Examination
of teacher response means showed every construct scored at least 3.08 out of a possible
4.0 (Figure 3.2) implying overall high favor with program components regardless of
region or gender. In particular, Usability (x = 3.70) and Emphasis on Skill Building (x =
3.69) rated the highest among the teachers, whereas Fairness and Accuracy (x = 3.43) and
Instructional Soundness (x = 3.48) ranked lowest.
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Student performance on the knowledge assessment was analyzed to coincide with
teacher response to LWWTD components. A two-tailed paired t-test comparing means
between pre and post-program knowledge assessments indicated a significantly positive
gain in score following the module (t = 11.62, P < .001) (Table 3.4). In addition to high
marks from teachers, students substantiated (short-term) knowledge effects of LWWTD
by doing significantly better on the second test. Through mixed model linear regression, I
determined that teacher response had virtually no effect on student learning further
indicating the module itself was responsible for increasing knowledge (i.e., learning), not
teacher perceptions of materials (Table 3.5).
Teacher Variability: Geographic and Gender
A one-way ANOVA showed no significant impact of geographic region or
rural/urban setting on student gain in knowledge (Table 3.6). A two-way ANOVA
indicated there were however significant interactions between rural/urban setting and
geographic region regarding teacher response. To reduce the possibility of confounding
interpretation of main effects on teacher response, each construct was analyzed further
using one-way ANOVA with post-hoc Tukey comparisons. Regardless of region and
rural/urban interaction, no significant impact of rural/urban setting on teacher response
was found when analyzed independently using univariate analysis. Significant differences
were found among teacher response regarding region, specifically between the Midwest
and Southeast (Table 3.7 and 3.8). Effect size (Eta) was reported to show degree of
association between teacher response and region. Overall, teachers in the Southeast had
significantly greater means on teacher surveys than Midwestern teachers (Figure 3.3).
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Responses concerning the instructional soundness of the educational module
demonstrated the most significant differences among regions (Figure 3.4).
A two-way ANOVA indicated no significant interaction between geographic
region and teacher gender. A univariate ANOVA examining only effects of gender on
each construct detected a slight difference between males and females most notably on
opinions toward instructional design of the program (F = 13.17, P < 0.001, Eta = 0.446)
(See Table 3.9 for the complete categorization of construct by gender). Gender analyzed
exclusive of region, teacher response, or rural/urban setting had a significant impact on
the mean gain in student knowledge following the program. Students of male teachers
had significantly greater mean differences in knowledge assessment scores (Table 3.10)
(Figure 3.5).
Discussion
Results of this evaluation suggest that the LWWTD educational module is of high
quality in learning potential and educational utility. Regardless of gender or regional
location, all teachers gave very high rankings (average of 3.5/4) to each construct within
the 6 key characteristics indicative of excellent EE programming. The program scored
especially high among all teachers on the characteristic of “Skill Building”; an EE
element that fosters problem solving capacity and increases environmental literacy
(Athman and Monroe 2001; United Nations 2002). Additionally, teachers rated the
program particularly high in ease of use for classroom application and as means of
supplementing or satisfying national education standards. Traditional classroom teachers
often cite deficiencies in fulfilling mandatory core educational strands as a major barrier
to incorporating EE programs in their curricula (Powers 2004). Teachers participating in
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this study expressed that EE programs such as LWWTD, designed for alignment to state
and national standards for multiple disciplines, provide a structure for meeting required
benchmarks while integrating environmentally-based modules across various subjects
(NAAEE 2002; Powers 2004; Tegt 2010 unpublished data).
A main intention of NAAEE Guidelines for Excellence is to recognize cogent EE
materials through evidence of facilitated learning, predominantly with a demonstrated
advancement in awareness and knowledge (NAAEE 2010). Teachers ranked LWWTD
program exceptionally high on the topic of skill building which encompasses deep
understanding of issues, critical thinking, and personal responsibility. Comparisons of
student knowledge assessments before and after the LWWTD program provided a
mechanism to corroborate teacher program valuation. Gains in student knowledge
following the program were significant and thus verified teacher judgments recognizing
the program as sound. My findings are consistent with current research showing highquality, experiential, problem solving educational activities are popular with teachers and
positively correlated to student performance (Newmann et al. 2001; Wenglinsky 2002).
Teacher characteristics could potentially influence student achievement (Schwerdt
and Wuppermann 2008). Linear regression was used to measure student knowledge gains
against teacher response for each construct while controlling teacher geographic
variability and gender. I concluded that student gain in knowledge was virtually
unaffected by teacher feedback, geographic region, or rural/urban school surroundings.
This finding further confirms that LWWTD educational components were responsible for
student learning independent of teacher comment or geographic factors. When
individually measured, teacher gender indicated the only significant effect on student
knowledge specifying that students of male teachers experienced a more significant
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increase in learning. This effect was inconsistent with previous studies demonstrating that
students of male teachers had a negative achievement outcome, low test scores, and a
greater frequency of failure (Krieg 2005). My findings may be more consistent with
research associating a teacher’s personal interest, level of knowledge, and overall
enthusiasm for subject matter to student achievement (Stronge 2007).
Teacher appraisal of various program features was influenced by geographic
variables. Analysis of interactions between region and rural/urban setting concluded that
several survey constructs were significantly impacted. In particular, the same constructs
ranked highest by teachers (Skill Building and Program Usability) were most affected.
Extended analysis revealed that region; not rural/urban setting contributed the main effect
on each construct. Separately, there was no relationship between rural/urban and teacher
response. Recent exploration of differences between teacher expectations in rural and
urban schools implies that resourceful, pro-active teachers were equally as successful in
curriculum choice and delivery regardless of location (Bouck 2004). My observations
coincided with teacher recruitment for participation in this study. Although I actively
solicited teachers to partake in the LWWTD program, personal initiative propelled their
registration and follow-through.
Regional teacher response differences were most significant between Midwest
and Southeastern teachers. Overall, Southeastern teachers possessed the greatest mean
response averages out of the 3 regions. Bouck (2004) suggested that teacher expectations
were less and student scores were artificially greater in areas where educational systems
are ranked lowest (McCracken and Barcinas 1991). Every state within Region 3 was
located in the bottom half of national educational rank indices. As a contrast, every state
in Regions 1 and 2 were located in the top half of national rankings, with all of Region 2
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states falling within the top 10 (Morgan Quitno Press 2010). Furthermore, Sparks (2000)
reported that teachers in struggling schools often have less experience, were teaching
outside of their trained subject matter, or may have extended substituting contracts. This
study controlled for teacher experience and subject matter concentration, however, results
still yielded significant differences in response to the LWWTD curriculum. Due to
differences in teacher response to the program, evidence from my research suggest that
regional differences should be considered during initial stages of EE program
development particularly regarding design of evaluation and assessment instruments
(Bouck 2004).
High student knowledge achievement following the program was a secondary
indicator that LWWTD program met criteria of an effective EE program. Student gain in
knowledge also served as an independent measure verifying suitability of the Guidelines
for evaluating this program. Establishing mandatory and standardized evaluative
measures for EE is imperative for progression to mainstream EE curricula use (Powers
2004). Leaders in both EE and evaluation agree that evaluation is sorely absent during
planning and design of many programs (Monroe 2010). NAAEE provides educators of all
experience levels a flexible, well-founded evaluative tool suggestive of universal
application. NAAEE developed the Guidelines for Excellence as a means for unifying
and clarifying goals of EE; program assessment has been included in those goals since
the first organized EE summit in 1977 (UNESCO 1977). Use of the Guidelines as a
framework for evaluating LWWTD confirmed their potential as an accessible, valid
indicator of effective EE programming.
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Conclusions
This study revealed high utility of the Guidelines for Excellence as a reliable
means to evaluate EE programs, and a valid tool for overcoming barriers which impede
application of sound, meaningful assessments. Over 1,000 educators and scientists
assisted in developing the Guidelines using fundamental EE theory as paradigmatic
criterion. As a result, the 6 key characteristics reflect a credible, shared understanding of
what constitutes quality environmental education. Likewise, indicators within each key
characteristic provide educators a prepared and organized collection of standards from
which to evaluate any program. I found that although clearly standardized, each indicator
was worded generally enough to allow for flexibility of broad application. More
specifically, the indicators are highly adaptable and can be tailored to fit any program.
Additionally, the key characteristics and indicators are written in a straightforward
language thereby reducing misinterpretation by evaluator and respondent. The
uncomplicated nature of the Guidelines negates concerns over evaluator experience as EE
staff at almost any skill level will find the material user-friendly. Finally, capability of
using the Guidelines to produce and assess EE programs diminishes any excuse for
neglecting incorporation of evaluative strategies into the program design. Following
application of the Guidelines to a large-scale, nationwide EE program evaluation, I
recommend the Guidelines be considered for exclusive use by EE practitioners to
measure program effectiveness, standardize evaluative criteria, and reduce error in
application and interpretation. Establishing consistency in evaluation throughout EE will
enable practitioners to compare programs, thus facilitating expedient appraisal methods.
Regulating evaluative measures in EE also can serve to unify efforts within the
profession demonstrating a strong alliance among all EE personnel (NEEAC 2005;
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Mengak et al. 2009). NAAEE further promotes unity among environmental educators by
providing specialized training on Guideline administration in various educational settings
therefore ensuring congruence in application by all practitioners.
Distribution of information describing Guideline features and benefits is a critical
requirement to encourage universal adoption of the Guidelines. Unless mandated, support
for application of the material will be completely voluntary. Collective use of the
Guidelines for excellence could bolster waning accountability of EE through an
increased, consistent ability to demonstrate results (Rutledge 2005). Furthermore, it
would prevent EE professionals from feeling compelled to “reinvent the wheel”, creating
superfluous evaluative measures each time a deficiency in assessment tools is perceived
(Thomson and Hoffman 2004).
Through use of the Guidelines for program evaluation, I was able to identify EE
program components recognized by teachers as highly valuable to student learning and
classroom applicability. Overall, participating teachers suggested the LWWTD program
demonstrated high quality across all measured constructs but most notably in a context of
learner outcomes and usability. Teacher response indicated also that inclusion of
educational standards with program materials was appealing for planning purposes and
influenced decisions to participate. This feedback implies teachers are more likely to
incorporate EE programs when alignment of national standards is documented and
available previous to an invitation for program participation. In addition, EE program
architects may find it advantageous to provide teachers with materials that fulfill
educational standards from multiple subject areas. Doing so will demonstrate multidisciplinary potential of EE and decrease time pressures or curricular over-extension
frequently encountered by teachers. My research suggests also that EE products should
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consider geographic variability among teachers and recognize potential for
inconsistencies in program execution and assessment. Environmental educators may want
to accommodate variability by providing teachers with easily adaptable modifications
suitable for their classroom setting. Research has shown that EE programs developed
with an option for placed-based context are more relevant to student experiences and
ultimately most effective in fostering pro-environmental awareness and behavior (Hayes
2001). My EE program evaluation revealed differences in program outcomes regarding
teacher gender. I found that male teachers had more significant impact on student
knowledge gains than female teachers and were more critical of the LWWTD
instructional. EE and educational literature postulate that gender differences among
classroom teachers tend to surface when subject matter interest and knowledge is
concerned. One study found female teachers who were anxious and insecure about
teaching math projected their aversion to the subject onto students resulting in low
student scores in that subject area (Bursal and Paznokas 2006). In the instance of
LWWTD gender impacts, I surmise that student knowledge differences in male-led
classrooms were from subject matter interest and knowledge, this example however
shows a positive projection. I am aware that many male teachers participating in the
program were long-time hunters and through their experiences likely possessed
considerable knowledge of the subject matter. Male teacher enthusiasm for the topic and
personal understanding of white-tailed deer management translated into higher student
learning. Although EE programs tailored specific to gender are not realistic, further
research into gender impact on EE effectiveness may point to specific program attributes
that appeal most to interests and competencies of a particular gender.
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In review, the LWWTD program was well received by participating teachers and
demonstrated learner gains in knowledge. Additional research including long-term
utilization of the LWWTD program is needed to fully assess enduring effects on student
knowledge, attitude, and behavior toward white-tailed deer issues and management.
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Table 3.1

NAAEE Guidelines for Excellence 6 key characteristics and accompanying
indicators specifying high quality EE program material used for teacher
evaluation of the Living with White-tailed Deer classroom program 20072009.

Key Characteristic
Fairness and Accuracy

Description
Factual and Balanced

Indicators
Factual Accuracy
Differing viewpoints and theories
Openness to inquiry
Reflection of diversity

Depth

Understanding of concepts and issues

Awareness
Focus on Concepts
Concepts in Context
Attention to different scales

Emphasis on Skill Building

Development of life-long skills

Critical and Creative Thinking
Application of skills to issues
Action Skills

Action Orientation

Promote Civic Responsibility

Sense of personal stake
Self-efficacy

Instructional Soundness

Techniques for effective learning

Learner-centered instruction
Different ways of learning
Connection to everyday lives
Expanded learning environment
Interdisciplinary
Stated goals and objectives
Specific to learning settings
Assessment

Usability

Well designed and easy to use

Clarity and logic
Easy to use
Long-lived
Adaptable
Accompanied by instruction
Substantiated claims
Fit with national, state, or local
requirements
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Table 3.2

New criterion variables and associated frequency data resulting from
correlated and combined items on the teacher evaluation of Living with
White-tailed Deer Program during 2007-2009.

Key Characteristic
Fairness and Accuracy

Depth

Emphasis on Skill Building

Action Orientation
Instructional Soundness

Usability

Table 3.3

Frequency Data
Mean
Std. Dev

New Construct

Chronbach's α

N

Credibility
Balance
Learner Responsibility
Inclusiveness

0.52
0.611
0.75
0.838

48
48
48
48

3.54
3.58
3.54
3.08

0.408
0.397
0.399
0.534

Consequences
Multi-disciplinary
Conceptual
Complexity

0.713
0.555
0.815
0.592

48
48
48
48

3.56
3.34
3.57
3.56

0.47
0.558
0.357
0.38

Critical Thinking
Empowerment
Skills Development

0.689
0.858
0.788

48
48
48

3.66
3.75
3.66

0.445
0.373
0.325

Connection
Affect

0.775
0.734

48
48

3.5
3.53

0.407
0.468

Aptitude
Assessment
Validity
Instructional Design

0.768
0.796
0.832
0.621

48
48
48
48

3.4
3.498
3.46
3.56

0.578
0.451
0.404
0.414

Understandability
Organization
Supplementation

0.89
0.924
0.856

48
48
48

3.75
3.69
3.65

0.372
0.042
0.429

Gender and regional characteristics of teachers who participated in the
Living with White-tailed Deer classroom program from 2007-2009.

Midwest
Northeast
Southeast
Totals

Region
29.2%
47.9%
22.9%
--

Male
18.8%
20.8%
6.3%
45.8%

Female
10.4%
27.1%
16.7%
54.2%
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Rural
8.3%
18.8%
8.3%
35.4%

Urban
20.8%
29.2%
14.6%
64.6%

Table 3.4

Paired t-test of classroom averaged student knowledge assessment scores
before and after the Living with White-tailed Deer classroom program from
2007-2009.
Paired Differences

Pairs Tested for
Mean Difference
Knowledge
Posttest-Pretest

Table 3.5

Mean
3.60

Std.
Deviation
2.15

Std. Error
Mean
.310

95% Confidence
Interval
of the Difference
Lower
2.98

Upper
4.23

t
11.61

df
47

Sig.
(2-tailed)
P-value
α = .05
< .001

Mixed Models Linear Regression on knowledge test gain score for each
teacher evaluation construct to test teacher influence on student learning
during the Living with White-tailed Deer classroom program 2007-2009.

Key Characteristic
Fairness and Accuracy

Depth

Emphasis on Skill Building

Action Orientation
Instructional Soundness

Usability

Construct
Credibility
Balance
Learner Responsibility
Inclusiveness

Mixed Models Linear Regression
(Dependent Variable = GainScore)
P-value
F
(α =.05)
AICC
1.165
0.136
209.656
1.777
0.075
208.545
0.455
0.261
210.540
0.535
0.340
211.562

Consequences
Multi-disciplinary
Conceptual
Complexity

0.053
0.156
0.248
0.98

0.647
0.980
0.884
0.587

212.022
212.548
211.501
211.468

Critical Thinking
Empowerment
Skills Development

0.001
0.437
0.016

0.657
0.337
0.894

211.871
210.817
211.375

Connection
Affect

0.895
0.687

0.219
0.175

210.326
210.351

Aptitude
Assessment
Validity
Instructional Design

0.068
0.962
0.538
1.188

0.485
0.070
0.193
0.796

212.099
208.727
210.176
211.731

Understandability
Organization
Supplementation

0.596
0.517
0.025

0.155
0.246
0.572

209.604
210.470
211.650
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Table 3.6

One-way ANOVA of geographic region and urban/rural setting on student
gain in knowledge following the Living with White-tailed Deer classroom
module from 2007-2009.

Regional Factor

df

Mean

Std. Deviation

F

Midwest
Northeast
Southeast
Between Groups

14
23
11
2

3.23
3.77
3.71
-

2.66
1.61
2.56
-

.258

P-value
(α =0.05)
.774

Rural
Urban
Between Factors

17
31
1

4.05
3.36
-

1.51
2.42
-

1.11

.296
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Table 3.7

Two-way ANOVA testing for interactions between geographic region and
rural/urban setting. Expanded testing of exclusively urban/rural on teacher
response to constructs was conducted through univariate ANOVA. Data was
collected during classroom implementation of the Living with White-tailed
Deer program 2007-2009.

Construct

Rural/Urban
Two-way ANOVA
Univariate ANOVA
Interaction with Region on teacher response
p-value (α = 0.05)
p-value (α = 0.05)

Credibility
Balance
Learner Responsibility
Inclusiveness

0.094
0.377
0.174
0.518

0.561
0.755
0.898
0.225

Consequences
Multi-disciplinary
Conceptual
Complexity

0.000
0.217
0.040
0.003

0.419
0.118
0.187
0.218

Critical Thinking
Empowerment
Skills Development

0.008
0.002
0.002

0.404
0.272
0.194

Connection
Affect

0.244
0.015

0.903
0.66

Aptitude
Assessment
Validity
Instructional Design

0.348
0.218
0.353
0.223

0.45
0.64
0.217
0.259

Understandability
Organization
Supplementation

0.010
0.009
0.008

0.548
0.291
0.993
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Table 3.8

Univariate ANOVA including a Tukey Post-hoc comparison showing
differences in teacher response to constructs between regions during the
Living with White-tailed Deer classroom program 2007-2009.

Construct

Teacher Response Mean per Region
(one-way ANOVA/Tukey Post hoc comparisons)
P-value
Midwest Northeast Southeast
F
α = .05

Eta
(effect size)

Credibility
Balance
Learner
Responsibility
Inclusiveness

3.30a
3.41a

3.64b
3.56ab

3.66ab
3.84b

3.961
4.148

0.026
0.022

0.387
0.395

3.47a
3.1a

3.48a
2.98a

3.75a
3.27a

2.14
1.157

0.129
0.323

0.295
0.221

Consequences
Multi-disciplinary
Conceptual
Complexity

3.27a
3.28a
3.44a
3.41a

3.67b
3.29a
3.54ab
3.56ab

3.72b
3.54a
3.8b
3.76b

4.495
0.895
3.707
2.87

0.017
0.416
0.032
0.067

0.408
0.196
0.376
0.336

Critical Thinking
Empowerment
Skills
Development

3.37a
3.61a

3.77b
3.76a

3.79b
3.83a

4.76
1.55

0.013
0.222

0.418
0.254

3.48a

3.69ab

3.81b

3.92

0.027

0.385

Connection
Affect

3.33a
3.26a

3.5a
3.61a

3.7a
3.68a

2.64
3.42

0.082
0.041

0.324
0.363

Aptitude
Assessment
Validity
Instructional
Design

3.25a
3.23a
3.26a

3.35a
3.60b
3.5a

3.7a
3.65b
3.65b

2.15
4.15
3.305

0.128
0.022
0.046

0.295
0.395
0.358

3.34a

3.61ab

3.75b

3.68

0.033

0.375

Understandability
Organization
Supplementation

3.64a
3.49a
3.46a

3.75a
3.7ab
3.67a

3.88a
3.92b
3.86a

1.34
4.14
2.95

0.272
0.022
0.062

0.237
0.395
0.341
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Table 3.9

Two-way ANOVA of interactions between teacher gender and region and
univariate ANOVA analysis to detect differences in male and female teacher
responses among the evaluation constructs of Living with White-tailed Deer
classroom program 2007-2009.

Mean Gender Response (Univariate ANOVA)

Gender/Region
Interaction
(two-way ANOVA)
Eta
P-value
(effect size) α = .05

Construct

Female

Male

F

P-value
α = .05

Credibility
Balance
Learner
Responsibility
Inclusiveness

3.62
3.65

3.46
3.50

1.619
1.819

0.210
0.184

0.068
0.076

0.092
0.151

3.61
3.13

3.45
3.02

2.188
0.517

0.146
0.476

0.090
0.022

0.066
0.964

Consequences
Multi-disciplinary
Conceptual
Complexity

3.61
3.23
3.68
3.65

3.50
3.48
3.44
3.45

0.638
2.548
6.320
3.607

0.429
0.117
0.016
0.064

0.028
0.104
0.242
0.146

0.637
0.748
0.387
0.815

Critical Thinking
Empowerment
Skills
Development

3.75
3.80

3.55
3.69

2.307
0.984

0.136
0.326

0.096
0.042

0.751
0.944

3.71

3.60

1.151

0.289

0.048

0.887

Connection
Affect

3.55
3.62

3.44
3.41

0.900
2.628

0.348
0.112

0.038
0.108

0.709
0.084

Aptitude
Assessment
Validity
Instructional
Design

3.51
3.63
3.55

3.26
3.34
3.35

2.371
5.649
3.192

0.130
0.022
0.081

0.098
0.218
0.130

0.542
0.408
0.413

3.74

3.35

13.17

0.001

0.446

0.893

Understandability
Organization
Supplementation

3.84
3.73
3.80

3.63
3.55
3.56

4.037
2.200
4.305

0.050
0.145
0.044

0.162
0.092
0.172

0.187
0.299
0.228
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Table 3.10

One-way ANOVA showing effects of teacher gender on student knowledge
gain following the Living with White-tailed Deer education program 20072009.

Teacher Gender

df

Mean

Std. Deviation

F

P-value
(α =0.05)

Male
Female
Between Groups

22
26
1

4.31
3.01
-

2.1
2.1
-

4.71

.035

(Dependent Variable =
Gainscore)
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Figure 3.1

Teacher distribution over rural and urban areas within 3 geographic
locations delineated for the Living with White-tailed Deer participation
sampling frame 2007-2009.
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Figure 3.2

Teacher response means to program characteristics by geographic region
during the Living with White-tailed Deer classroom program 2007-2009.

Figure 3.3

Mean teacher response to the key characteristics within regions for the
Living with White-tailed Deer classroom program from 2007-2009.
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CHAPTER IV
DEMOGRAPHIC FACTORS INFLUENCING ATTITUDES AND KNOWLEDGE OF
HIGH SCHOOL STUDENTS ON WHITE-TAILED DEER ISSUES BEFORE AND
FOLLOWING AN EDUCATIONAL PROGRAM
Introduction
Individual variables that influence environmental attitude and awareness have
generated discussion in literature surrounding development of environmental education
(EE) programs (Riechard and Peterson 1998; Larson et al. 2010). One goal of EE is to
create an environmentally literate society through information dissemination and
knowledge development for purposes of producing pro-environmental behavior (Pooley
and O’Conner 2000; McBeth and Volk 2010). In past years, educators have placed
increased focus on incorporating attitudinal components to EE programs, with special
consideration for emotions and beliefs of the learner (Pooley and O’Conner 2000). Iozzi
(1989) concluded that educational materials directed at influencing attitude or value will
account for larger changes in overall behavior (Fulton et al. 1996). In addition to
knowledge and attitudinal integration, educators have discovered significance of personal
and demographic attributes on social action (Mohai 1992). Gambro and Switzky (1999)
assert that development of environmental knowledge depends upon underlying factors
shaping a worldview and thus an understanding of those factors is integral to EE.
Studies examining adolescent attitudes and knowledge toward a variety of
environmental issues are prevalent in educational research (Mohai 1992; Lyons and
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Breakwell 1994; Riechard and Peterson 1998; Bradley et al. 1999; Meinhold and Malkus;
2005). Adolescents are selected frequently for analysis of belief systems regarding the
environment because they are beginning to develop a sense of their place in the world,
altruistic tendencies, and independent viewpoints (Eisenberg and Mussen 1989; Damon
1999). Furthermore, Meinhold and Malkus (2005) submit that because adolescents are
future voters, understanding their perspective on issues pertaining to the natural world
will enable resource managers and policy makers indication for support of prospective
plans. Many sociologists believe adolescent attitudes are impressionable but once formed,
serve as a gauge for societal shifts (Delli Carpini 2006). In the past decade, researchers
have explored roles of demographic influence on adolescent environmental orientation
(Hausbeck et al. 1992; De Lavega 2004; Wray-Lake et al. 2008; Ifegbesan 2009).
Analysis of specific individual traits such as age, gender, and race have revealed
significant disparity between groups regarding inclination toward environmental
compassion (Kellert and Berry 1987; Bradley et al. 1997; Pooley and O’Conner 2000;
Ifegbesan 2009). Geographical considerations such as rural or urban setting and region
have also been deemed important to measure impact of EE on school children, especially
in terms of modifying behaviors (Hungerford and Volk 1990; Evans et al. 1996).
Evidence shows that socioeconomic parental influences such as income, education, and
housing may play a role in constructing framework for lifelong predisposition toward
environmental concerns (Kellert 1984; Koval and Mertig 2004).
Demographic Effects on Environmental Concern
Data is mixed about the roles that age and gender play in environmental attitudes.
Matthews (1995) found that pre-teen boys had a more extensive awareness of their
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natural environment, while Riechard and Peterson (1998) found females were more
perceptive of environmental threats possibly suggesting that women are more sensitive to
environmental issues than men. Hayes (2001) reported results showing women narrowly
outscored men in their perceptions of environmental concern. Eagles and Demare
(1999:33) reported also that girls demonstrate a higher moral concern for environment
with strong opposition to cruelty and exploitation of animals, whereas boys showed a
greater “ecologistic” concern for environment in terms of relationships between wildlife
and natural habitats. Zinn and Pierce (2002) had a difficult time differentiating between
male and female opinions toward mountain lions (Puma concolor), especially regarding
wildlife aggression directed at humans and pets.
Attitude assessment toward environmental issues on young school-aged children
is limited. Most adolescent-based literature covers the age range of 13-17, a period when
children are integrating outcomes of learning with newly developing attitudes, beliefs,
and values (Bradley et al. 1999). In addition, they begin showing accountability for their
decisions and actions, and are developing a more philanthropic approach toward people
and animals (Yusof 1999). Level of cognition toward environmental issues also seems to
increase exponentially during this age (Kellert 1984; Yusof 1999, Bradley et al. 1999).
Eagles and Demare (1999) suggested EE program developers may face challenges when
trying to influence the well-formed attitudes of students older than 17 years.
Influence of racial factors on environmentalism is indefinite. Kuzmiak (1991:274)
stated “it has been argued that the environmental movement is as white as it is green,”
indicating a general belief that Caucasians were more predisposed to environmentalism.
Taylor (1989) reported racial divides are due to inner-city location and low income status
of many blacks in urban communities. He further noted that movements toward black
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environmentalism have ensued with formation of the National Forum on Blacks and the
Park, and [the black] Recreation and Conservation Movement (Kuzmiak 1991). Life
experience could also play a role in racial disparity surrounding environmental issues. A
study of black high school student propensity toward wildlife, forestry, or biological
science careers in Virginia indicated little desire or intention to pursue such careers
(Leatherberry 1988). The most cited reason for lack of interest in environmentally-based
careers was lack of experience with outdoor recreational activities (Kellert 1984;
Leatherberry 1988). Studies have shown that personal experience and contact with nature
were relatively influential on orientation toward wildlife (Deruiter and Donnelly 2002).
Kellert (1984:226) detected significant differences between white and black urban
students on every “measure of knowledge, application, interest, and concern for wildlife
and the natural environment,” even when socioeconomic and background were controlled
for. He recommends EE be designed to engage students of all races to lessen the disparity
among sectors of society (Kellert 1984).
Socioeconomic status may influence environmental knowledge. Gambro and
Switzky (1999) reported that parental education level is a reliable proxy for overall
socioeconomic status, and has a profound impact on environmental knowledge.
Approximately 18% of students whose parents had less than high school education scored
satisfactory on an environmental knowledge assessment, whereas 50% of students whose
parents earned 4-year college degree or higher did so. Kellert (1984) concluded that
urbanites with less than high school education showed reduced appreciation toward
environmental protection and higher propensity to exploit animals. This finding was
consistent with theories regarding affluence and environmentalism. Kuzmiak (1991)
reported affluence and environmental concern were positively correlated; as individuals’
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affluence increased, so did their concern for environmental issues. A similar study
indicated that environmental behavior was unique for different communities. Whereas
affluent urbanites invested in the development of community parks, educational learning
centers, and environmental clean-up, less affluent urbanites invested in their own
environment by taking active roles in tackling urban health problems, solid waste
disposal, and water quality issues (Kuzmiak 1991). These results support development of
EE programs based upon issues that are most relevant and threatening to individual
communities (Kellert 1984; Yusof 1999; Taylor and Adams 2006.).
Researchers are undecided about influence of urban-rural residence on
environmental concern. The U.S. Census Bureau (2010) deemed an urbanized area a
geographic location with over 500 people/mile2. Thus, urban areas have residents living
close to one another, and land developed for houses, shopping, roads, and businesses. In
contrast a rural area has substantially less residents and land development (U.S. Census
Bureau 2010). Tremblay and Dunlap (1978) presented evidence to suggest contradictory
research regarding whether urban and rural residents were more environmentally
concerned. They referred to studies conducted in the 1960s which indicated that urban
residents were more environmentally concerned than rural residents. However, two
studies from the 1970’s showed rural residents were in fact more environmentally
concerned in those instances (Tremblay and Dunlap 1978). Studies on specific
environmental issues such as air and water pollution showed that urban residents were
significantly more concerned than rural residents whereas rural residents were
significantly more concerned about issues such as natural resource exploitation, and
pesticide use (Witter et al. 1981). Morrissey and Manning (2000) concluded also that
differences in rural and urban environmental concern shift when issues were of local
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concern. Overall, studies show that urban and rural residents were concerned for
environmental protection, specifically aspects most relevant to them. The need for EE
then, is seen across rural and urban localities (Brown 2001).
Urbanization and Knowledge Regarding Wildlife
Due to factors such as urbanization and land development, wildlife habitats have
been fragmented and interspersed with human habitats, thus creating greater
opportunities for interactions with people. Complicating matters further are burgeoning
wildlife populations and the unpreparedness of urbanites to manage wildlife interactions
(Lindsey and Adams 2006). Human-wildlife conflicts have increased sharply over the
past 30 years (Conover 2001). Issues such as personal property losses, injury to people
and animals, disease, and loss of biodiversity have caused a dramatic increase in public
involvement regarding wildlife management issues.
Public debate concerning management of urban wildlife has caused a breach of
trust between trained biologists and stakeholders (Decker et al 2001). Central to the
divide is lack of education and knowledge surrounding wildlife and environmental issues
(Jacobson et al. 2001). Adams et al. (2006) found that misinformation regarding wildlife
results in public misunderstanding of wildlife behavior and management solutions.
Wildlife agencies have seen an increased demand for wildlife educational materials by
the urban public (Lindsey and Adams 2006). Many environmental educators see this
outcry for information as an opportunity for wildlife managers to bridge the divide
between those that drive policy formation and those who manage the wildlife (Dresner
and Blatner 2006; Swayze 2009). Resource managers also perceive a tremendous need to
integrate environmental education programs into urban schools, particularly in
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communities where human-wildlife conflicts are increasing (Lawson 2002; Krasney and
Tidball 2009). Walker (2007) found that education aimed at increasing public
participation in environmental management decisions encouraged citizenship and
collaboration. In addition EE aimed at urban issues can benefit students socially and
cognitively by developing problem-solving and decision-making skills (Iozzi 1989; Arvai
et al. 2004).
Urban white-tailed deer management is one of the biggest challenges for wildlife
biologists today (Adams et al. 2006). Reestablishment and protection of white-tailed deer
throughout the past 100 years coupled by a decrease in hunting has led to over abundance
in many states. Lack of predators, adaptation to humans, ample food sources, decreased
or prohibited hunting, and high offspring survival rates are several factors responsible for
the increase in white-tailed deer populations, particularly in urban areas. Urban whitetailed deer cause a myriad of challenges for residents and managers. Disease, deervehicle collisions, damage to personal property, and loss of forest regeneration can lead
to human health and safety concerns, billions of dollars in vehicle and property damage,
losses in forest productivity, and reduction of animal and plant diversity (Conover 2001).
White-tailed deer management in urban areas has caused controversy among
various stakeholder groups. Some control techniques, particularly lethal ones, are often
not favored by the public (Messmer et al. 1997; Nielsen et al. 1997). More expensive and
less successful methods to urban white-tailed deer management such as translocation and
contraceptives are often seen as futile approaches by wildlife managers. Strong values
and attitudes regarding white-tailed deer can cause debate and even preclude efforts to
address urban deer. Lindsey and Adams (2006) demonstrated a need for public
information regarding urban wildlife issues, especially regarding effective information
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dissemination methods. They suggested that educating the public will alleviate some
disagreement about urban wildlife control methods and move toward shared goals with
wildlife managers.
Despite numerous studies investigating adolescent awareness toward
environmental concern in general, few have explored student understanding of wildliferelated issues or the influence that demographic factors may have on such understanding.
This study examined the roles of demographic factors on attitudes and knowledge of high
school students toward white-tailed deer issues and management. I specifically
scrutinized geographic, parental, and personal variability among students. In addition,
this research addressed influences of nature-related experiences on opinions toward
wildlife value and management. Last, I explored impacts of a wildlife-centered EE
module on modifying knowledge and attitudes toward white-tailed deer issues. In sum,
1274 students from 13 different states in eastern U.S. participated in this study, creating
one of the first large-scale investigations into high school aged students awareness of
white-tailed deer ecology and management. Information from this study can be used to
generate a baseline account of student understanding and sentiment toward white-tailed
deer in their communities. It can also serve as guidance for environmental educators in
creating wildlife-based curricula; with recommendations of appropriate methods to tailor
programs for unique groups and settings. Wildlife managers can also use this data to
understand opinions of youth toward wildlife and white-tailed deer. Awareness of teen
perceptions and effects of education on those viewpoints may aid wildlife professionals
in establishing materials directed at this sector of the public in effort to gain involvement
and support for management strategies.
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Methods
Research Methods
Research methods are detailed in Chapter II: Study Population and Methods.
Included are the geographical and population characteristics along with research and
instrument design. From 2007-2009, classrooms from 13 U.S. states were recruited to
participate in a pre-produced EE program, LWWTD. Teachers who committed to
involvement conducted the program in their classroom and also administered pre- and
post-treatment survey instruments to their students. Data were obtained from 3
independent survey instruments to assess knowledge, attitudes, and demographic
characteristics of high school students. Knowledge and attitude surveys were
administered in a test and re-test method; immediately before and directly following the
LWWTD program. The demographic data sheet was administered once during program
implementation, at the teacher’s discretion. Of the 138 teachers who enrolled to
participate in the LWWTD program, 72 returned usable survey packets containing 1274
individual student assessments. Comparative statistical analysis required each student to
complete 4 instruments plus a demographic measure. Due to possible student absences or
refusal to participate during LWWTD program functions, data from 1039 students was
used for analysis.
The knowledge questionnaire contained 20 questions; 10 true or false, and 10
multiple choice. Five multiple choice questions had more than one correct answer and
each correct answer within that question was counted in the final test correction for 30
total possible points. Topics of the knowledge test incorporated subject matter on
urbanization, deer ecology, human-wildlife conflicts, population dynamics, and
management techniques including hunting. The attitude assessment was comprised of 25
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questions evaluating values and beliefs on topics such as hunting, wildlife management,
co-existence with deer, personal interface with deer, and urban deer issues. Student
responses to the attitude survey were based on a five-point scale with responses ranging
from 1 = strongly agree to 5 = strongly disagree. An option to answer no opinion (no
opinion = 3) was included in the scale. Demographic data collected included student age,
gender, race, housing accommodations, community population, parent education level,
and outdoor experiences. I inquired also about family hunting experience and affiliation
with pro-environmental organizations.
Statistical Analysis
Prior to analysis student pre and post-program knowledge assessments were
scored out of a possible 30 total points. To facilitate accurate analysis of the attitude
survey, selected items were reverse coded to orient scores of all questions in the same
direction regarding construct value. I transformed questions worded in such a way that
high construct value was inverse to the score. Once necessary items were reverse coded,
all score values were transformed and recoded so that strongly disagree reflected a score
of 1, and strongly agree was given a score of 4; indicating a greater value within
constructs. Response values for no opinion were assigned a new score of “0” and
excluded from the analysis as uninformative (DeCoster 2004).
Due to multiple items measuring each of the attitude assessment constructs,
questions were combined into fewer latent variables to reduce dimensionality and
redundancy. Confirmatory factor analysis (CFA) was used to validate relational
consistency between underlying theoretical concepts corresponding to each assessment
characteristic (DeCoster 1998; Coffman and MacCollum 2005). Maximum likelihood
98

method in SPSS (Statistical Programming for Social Sciences 2010) was applied to each
of the questions within a construct. A non-significant Chi-square statistic indicated
goodness of fit in values of the predicted model and confirmed correlation among
construct items (Vaske 2008). Data met the path analysis assumptions of low
multicollinearity and interval scale measurement. Each construct indicator found to fit an
appropriate model was then measured for internal consistency using Chronbach’s alpha
with .50 as the least accepted value for reliability. Grouped constructs were summed and
transformed into a new criterion variable for analysis (Field 2007) (Table 4.1).
Chronbach’s alpha with a minimum of .50 also measured reliability of constructs within
the knowledge test.
Knowledge and Attitude Measurements
An overall mean student response for each of the attitude assessment constructs
was determined. Attitudes measured indicated a level of agreement on the following
statements: 1) hunting is a good management tool, 2) wildlife managers highly regard
public input, 3) presence of deer in my community is a problematic issue, 4) deer are
gentle creatures and I get angry when one is killed, 5) I have been personally impacted by
deer, 6) I want to be involved in solving deer issues and would be willing to educate
others. Mean scores over 2.0 imply agreement with the measured statement, under 2.0
indicates disagreement. To determine possible effects of LWWTD program on student
attitude, pre-and post-program measures were analyzed using a paired t-test to compare
means for significance (α = 0.05). Student knowledge scores were compared also before
and following LWWTD program using a paired t-test for significance (α = 0.05).
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Quantification of Demographic Data
Student demographic data was examined for frequency measures and treated as
independent variables throughout the study. Students were placed in one of 3 geographic
regions: 1) Midwest, 2) Northeast, and 3) Southeast. They also were assigned to either a
rural (1) or urban (2) environment depending upon human population densities where
they lived. Additionally, they were grouped according to gender (1) for females and (0)
for males. Age was recorded in actual years at time of study and represented 3 different
groups ranging from 13-19 years of age, (1) 13-15, (2) 16-17, (3) 18-19. These groupings
were based on U.S. Census Bureau data indicating similar categorization of age for social
survey research measures (U.S. Census Bureau 2010). Race was coded into (1) white (2)
black (3) Hispanic, (4) Asian, (5) other. Requesting household income information can be
perceived as sensitive, especially when soliciting details from minor respondents. To
avoid potential student anxiety and possible misreporting, parental education level was
used as a surrogate variable for income and classified by levels including (1) high school
(2) college (3) graduate level or higher (Pearson Education 2007). Students answered
“yes”, “no”, or “I don’t know” to the questions regarding parent hunting pursuits and
involvement with pro-environmental organizations. Finally, they responded to frequency
of family participation in nature-related activities with replies ranging from “never” to
“every week”. Experiences such as hunting and nature-related recreation have been
shown in previous studies to play a role in value orientations (Loyd and Miller 2010). I
further sought to determine if parental affiliation to a pro-environmental organization
contributed to student attitude or knowledge.
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Relationship of Demographic and Experience Variables to Knowledge and Attitudes
Student knowledge and attitudes regarding white-tailed deer issues before and
following the LWWTD classroom education program were treated as dependent variables
during analysis procedures. I first wanted to determine which demographic and
experience variables might have greatest influence on knowledge and attitudes, and if any
interactions among variables existed. Two-way univariate analysis was used to locate
possible interactions between age with gender, region with rural/urban setting, and race
with income level. I wanted also to investigate probable interactions between hunting and
time spent outdoors. Univariate analysis was used determine linear significance between
each separate independent variable and all of the attitude and knowledge constructs
before and after the LWWTD program. Group size effect, or strength of relationship for
each construct was reported using an Eta statistic. An Eta value less than .1 suggests
minimal effect, .3 implies a moderate effect, and .5 as considerable (Vaske 2008).
Finally, one-way ANOVAS and post hoc Tukey tests allowed me to ascertain which
levels within each variable demonstrated greatest differences using pairwise
compairisons. Due to numerous possible pairwise comparisons among the mean within
each independent variable, a Bonferonni correction was applied to determine an
appropriate P-value for each of the contrasts (Vaske 2008).
Results
Student Characteristics
Students participating in LWWTD program represented three distinct
geographical regions within the United States: 1) Midwest (30.2%), 2) Northeast
(55.4%), and 3) Southeast (14.4%) (Figure 3.1). Overall, 65.3% of the students were from
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urban areas and 32.3% lived in rural settings. The remaining 2.4% of students reported
“other” for residency. This urban statistic is slightly less than the national representation
of 80% (U.S. Census Bureau 2010). Single-family housing was most prevalent among
students (86.1%), Multi-family and apartment dwellings accounted for the remaining
13.9% of student residences reported. Gender of students was split with 48.9% male and
49.6% female, 1.5% of students failed to report gender. Age of students ranged from 1319 years of age; the largest group being 16-17 year olds with 47.8%; mean age of
students was 16.1 years. Most students were Caucasian (78.8%), with African-American
students accounting for the second largest group at a distant 8.3%, followed by Latino
(4.2%), Asian (3.2%), and other (5.5%). I used parental level of education as an indicator
of income (Arcury 1990). Half of the students reported their parents to have a college
level or higher education (49.9%). Parents having some college education represented
16.4%, and parents with high school diplomas made up 23%. Students who were not
knowledgeable about their parent’s education level answered “I don’t know” which
accounted for the remaining portion of constituents within that group (10.7%). Regarding
student experiences prior to LWWTD program, 68.0% of the students came from nonhunting backgrounds, whereas 30.5% had at least one parent who hunts or has hunted.
Parental membership of any kind in a pro-environmental organization was fairly low
(13.5%), non-members accounted for 63.2% whereas 18.4% of respondents were not
aware of any affiliation. Frequency in outdoor, nature related activities was measured;
22.3% of students report that they never spend time in nature, 38.8% do so a few times
per year, 22.2% participate a few times per month, and 13.5% partake in nature-related
events each week (Tables 4.2 and 4.3).
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Attitude and Knowledge Scores
Paired t-tests were performed on each of the knowledge and attitudinal constructs
before and following the LWWTD program. Nine of the 10 pairs (5 attitude, 5
knowledge) showed a significant difference in mean following the educational module
(P < .001) (Table 4.4). An opinion shift was observed in each of the attitude measures
except for inclination toward “deer in the ecosystem” (P = .318). All 5 knowledge
measures exhibited positive point gains, most notably on understanding of deer
management techniques. Scores of pre-and post-program knowledge assessments were
calculated as a percentage and are recorded in Table 4.5.
Overall, student knowledge relating to urban deer management strategies showed
the most significant increase (20%). In general, prior to LWWTD program, students were
not aware of public opposition to lethal deer control, or that wildlife managers and public
stakeholders sometimes disagree on deer management. Student scores on topics of
urbanization also improved considerably from a failing grade prior to LWWTD program.
Most students could not correctly define “urban” and did not know the reasons for urban
deer overabundance prior to the module. Greater mean responses for attitude following
the program also indicated less disagreement with each statement corresponding to the
constructs. In particular, students agreed more (by 23%) that they had personally been
impacted by deer and a greater faction (by 17%) agreed that hunting is a good
management tool. A small percentage of students (2%), mainly females, changed their
opinion regarding deer in the ecosystem, specifically altering sentiment toward deer death
(Table 4.6).
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Sociodemographic Impact on Attitudes and Knowledge
Two-way univariate analysis showed no significant interactions between region or
rural/urban setting, age and gender, or race and income level on any of the attitude
responses or knowledge scores. Additional univariate analysis was conducted separately
on each selected independent variable to ascertain which demographic feature had
greatest impact on knowledge and/or attitude and to detect changes in influence
subsequent to LWWTD. Effect size (Eta) was recorded for each analysis to examine
strength in relationship between the variable and construct, and further monitor changes
in correlational strength following the program (Table 4.7). Overall, Eta was reduced in
post attitude and post knowledge analyses. This indicates that the program, not
demographic effect had a greater influence on changes in attitude and increase in
knowledge scores. With consideration to the large sample, and multiple levels within
variables, a Bonforoni Correction was administered to determine a new statistic for
accepted significance. A Bonforoni Correction divides the current P-value by number of
contrasts being performed. Following the correction, my accepted level for testing
significance was P = 0.0027. Of the 9 variables included in analysis, age, gender, race,
hunting experience, and affiliation with environmental organizations appeared to have the
most considerable effect on constructs for attitude and knowledge. Geographic region,
rural or urban setting, parent education level and time spent outdoors showed very little
association to attitude responses or knowledge levels of students before or after the
program. Due to multilevel categories for each independent variable, I further analyzed
significant variables using one-way ANOVA with post-hoc Tukey comparisons (Table
4.8). This allowed me to comparatively establish differences within levels of each
characteristic. Following Tukey pairwise comparisons, age was found to be a significant
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influence on attitude and knowledge, particularly between 13 year olds and 15-17 year
olds and most notably on the topics of human-wildlife conflicts and personal impact from
deer. This may be a result of the ability for 16-17 year olds to possess a driver’s licenses
and encounter deer on the road while driving (NHTSA 2006). Race also impacted attitude
and knowledge. The largest difference occurred between Caucasian and AfricanAmerican students, however African American students also showed divergence from
Latino and Asian groups. Gender played a small role in shaping attitudes which occurred
before and even more strongly following the program. Female respondents had greater
means following the program regarding acceptance of killing deer and lowered affection
to deer as gentle creatures. Hunting experience played a minor role in relation to
perspectives on hunting attitudes. Parental membership in a pro-environmental group had
some effect on attitudes toward hunting prior to the LWWTD program, and personal
impact of deer both before and after the program.
Discussion
Outcomes of this study indicate that demographic characteristics have a
significant impact on adolescent knowledge and attitudes toward white-tailed deer
occurrence and management. Developmental and cultural attributes such as age, race, and
outdoor-related experience demonstrated the most pronounced effect on student
responses, whereas geographic and income related classifications showed little to no
effect. These findings are consistent and contrary to prior literature that asserts age,
gender, and race play a role in shaping environmental attitudes, but also contend that
substantial disparity occurs between rural and urban students among values toward and
understanding of the natural world (Kellert 1984; McCracken and Barcinas 1991;
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Hausbeck et al. 1992). Koval and Mertig (2004) showed similar results to this study
regarding education or income level and wildlife management; others maintain that
educational level is a clear indicator of attitudes toward wildlife (Kellert and Berry 1987;
Loyd and Miller 2010).
I found no significant difference in student attitude or knowledge between
geographic regions, and identified negligible differences between rural and urban
residents. Previous studies suggest geographical differences, in either region or urban
residence do have a significant effect on adolescent environmental attitudes and
knowledge (Kellert and Berry 1987; Arcury 1990; Hausbeck et al. 1992). Particularly
germane to my research are wildlife-related reports establishing geography as an
important predictor of opinion concerning wildlife and wildlife management (Mankin et
al. 1999; Vaske et al. 2001; Teel et al. 2007; Loyd and Miller 2010). A plausible
explanation for discrepancy in geographic findings between my study and others may
reside in the distinction of examining residential viewpoints within localized
environmental and wildlife contexts as opposed to a broader national perspective. Bogner
and Wiseman (1997) detected little difference in urban and rural environmental attitudes
among adolescents when examined countrywide. Trumper (2010) substantiates their
conclusion and adds that placed-based environmental issues along with length of
residency contribute more powerfully to environmental attitudes than urban or rural
setting. Frequency of participation in nature-related activities also did not have an impact
on knowledge or attitudes of the students toward white-tailed deer issues. Although
previous studies have indicated that participation in outdoor recreation activities may
play a role in life-long environmental beliefs and understanding (Palmberg and Kuru
2000; Riese and Vorkinn 2002; Johnson et al. 2001), Ewert et al. (2005) found that
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neither participation in outdoor recreation or outdoor education impacted environmental
beliefs.
Student attitude and knowledge toward white-tailed deer issues was unaffected by
parent education level; used mutually as a surrogate variable for income in this study.
Arcury (1990) measured effect of education and family income on environmental
perspectives and surmised that both were related significantly to environmental attitude
and knowledge. Kellert (1984) observed the greatest discrepancy in wildlife knowledge
and concern occurring between college educated respondents of different races. My study
explored interactions of race and education in conjunction with student attitudes and
knowledge but found that relationship to be insignificant. Koval and Mertig (2004) also
concluded that income and education had little effect on public support for specific
white-tailed deer management techniques. The aforementioned research involved adults
aged 18 and above, living independently, who responded to questions regarding their own
education and income. Very few studies have examined youth response to parental
education level and resulting attitudes or knowledge to environmental issues; particularly
in a context of wildlife-based topics.
Gender played a minor role in student perspectives toward white-tailed deer.
Attitude was most significantly affected, distinctly on the topic of deer in the ecosystem.
Prior to the LWWTD program, females were more strongly opposed than males to
unethical treatment of deer. They also expressed more uneasiness to seeing dead deer
along the roadways. These findings are consistent with previous literature indicating that
females have a greater concern for compassionate treatment of animals, and more
humanitarian views than men on animal suffering (Kellert and Berry 1987; Knuth and
Curtis 2007; Loyd and Miller 2010). Following the educational program, gender
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differences still existed regarding humane treatment and suffering of deer, however, the
mean response was lower demonstrating slightly more tolerance to deer mortality.
Females also reported lower incidences of family hunting activities but reported slightly
more time spent in nature-related activities than males. This finding is consistent with
national statistics examining male and female participation in animal-related activities
(Kellert 1987) (Figure 4.2).
Student age had a significant influence on attitudes and knowledge toward whitetailed deer. Attitudes toward hunting were the only item not impacted in any way by age.
Younger students (13-15) expressed greater distress with deer suffering and more
willingness to become involved with solving community deer issues. In contrast, older
students (18-19) indicated the least motivation for being involved with resolution of deerrelated issues. Students in middle age range (16-17) exhibited the most moderate attitudes
toward all constructs, but also had the greatest difference in attitude following LWWTD
program. Younger students scored significantly less (P < .001) on the knowledge test
across all items except understanding of urban issues on the pretest. After LWWTD
program, younger student scores were only lower on two topics: human-wildlife conflicts
and population dynamics (P< .002). Eighteen and 19 year old students were the most
frequent group to report never participating in nature-related activities, whereas 13-15
year old students reported greatest frequency of participation, a few times per month or
every week. Fourteen year olds accounted for the greatest percentage of hunters; 13 and
17-19 year olds did not take part in hunting activities. Influence of specific age levels on
environmental awareness and concern are severely underreported in the literature. Most
research concludes that age is a determinant for environmental concern, implying
younger individuals show more concern than older individuals except for emerging
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retired senior pro-environmental groups (Van Liere and Dunlap 1980; Mohai and Twight
1987; Vlosky and Vlosky 1999; Purk 2003).
Student differences in attitude and knowledge were greatest among racial
demographics. African-American students had significantly less means across all attitude
constructs than Caucasian students before and after LWWTD program, although their
mean responses were slightly greater following the module. Black students expressed
disagreement with all of the attitudinal statements, especially regarding esteem toward
wildlife managers and current management regime. Asian students displayed the most
significant increase in approval of wildlife managers and hunting as a management tool.
African-American students scored the least on pre and post knowledge tests, with a
significantly greater mean score post-program (P < .001). Caucasian students scored
highest across all knowledge constructs and also scored significantly greater postprogram (P < .001). Literature on race and the environment confirm these findings,
predominantly in areas of wildlife management approval (Kellert 1984; Duda and Young
1998). Kellert and Berry (1987) found African-American students to exhibit significantly
less concern for the environment and possess poor knowledge scores as compared to
Caucasian counterparts. Some researchers contend that Caucasian and AfricanAmericans share equal concern for environmental issues, but prioritize specific topics
differently (Jones and Carter 1994). Morrissey and Manning (1999) found AfricanAmericans rated recreational values less than Caucasian residents. My research
corroborates these findings with over half (56.8%) of African-American students
reporting they never participate in nature-related activities. This was consistent across all
minority levels; most Asian students also reported zero participation in nature activities,
and Hispanic students participated in nature a few times per year. Additionally, over 90%
109

of African-Americans, Hispanics, and Asians stated that their family did not hunt (Figure
4.3). This statistic may account for tentative attitudes toward wildlife managers and
hunting as a technique among minority students. Duda and Young (1998) found minority
respondents scored last among demographic groups in approving legalized hunting.
Parental affiliation with a pro-environmental organization showed surprising
significance on the attitudes and knowledge of students. Although an overwhelming
majority of students reported either no affiliation or no knowledge of affiliation, students
who did report affiliation had significantly greater means on their knowledge and attitude
assessments (P < .001). Reid et al. (2010) proposed the household as a nucleus for proenvironmental behavior and suggested that environmental awareness at a domestic level
may contribute to overall greater environmental concern and better informed citizens.
Likewise, Clark et al. (2003) provided evidence to suggest that participation in proenvironmental programs was largely due to household size and income, female gender,
and more altruistic attitudes. Although not significant, association with a proenvironmental organization was highest among college-educated parents. Caucasian
students reported the highest level of parental affiliation, but not significantly greater than
other racial groups. Rural residents were slightly more active in pro-environmental
groups than urban residents.
The LWWTD education program proved to have a significant impact on student
attitudes and knowledge pertaining to white-tailed deer issues among all constructs.
Strength of association between independent variables and constructs were measured
using an Eta statistic. Pretest attitudes and knowledge for gender, age, race, and hunting
experience showed moderate associations with the constructs. Associations were
decreased following the program denoting a higher effect on knowledge and attitudes
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from the educational program than from demographic characteristics. Although teacher
variability was not controlled for, previous literature indicates that LWWTD program
shows significant improvement in knowledge regardless of teacher attributes (Tegt 2011).
Environmental education literature suggests a strong connection between value systems
and information levels regarding programmatic outcomes and intended behaviors
(Newhouse 1990; Athman and Monroe 2000; Gore et al. 2006; Focht and Abramson
2009). Program objectives can be obtained through methodology such as role playing
designed to develop skills such as problem-solving, communication, and self-awareness
(Blatner 2009). The LWWTD program incorporates role playing elements with video,
research, and a debate-centered forum. Classroom teachers who used the LWWTD
program reported significant transformations in knowledge level, attitude, and personal
accountability among their students from start to completion of the program (Tegt 2011).
Conclusion
Adolescent knowledge and attitudes pertaining to wildlife existence and
management is severely lacking in today’s EE literature. Examination of values and
aptitude in wildlife science is especially crucial for high-school aged youth who are
moving past their formative years and developing life-long beliefs about nature (WrayLake et al. 2008). Natural resource managers and environmental educators with
intentions to gain support or influence behaviors should be especially cognizant of
knowledge and attitudes about wildlife among young people along with persuasive forces
on formation of their learning and belief systems (Axelrod and Lehman 1993). Wildlife
management policy is shaped ultimately by public acceptability and cultural value
orientations. Impartial and participatory educational programs directed at future voters
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may help resource managers to bridge the communication gap with public stakeholders
and reach management decisions satisfactory to all (Zinn et al. 1998).
My research revealed that adolescent attitudes and knowledge levels associated
with white-tailed deer issues were unaffected by geographical or rural and urban
variability among students throughout the eastern United States. Current research is also
indicating a more homogenous society regarding information availability, globalization,
and standardized education (Bogner and Wiseman 1997). Abundance of white-tailed deer
in each of my selected participating states may have been a contributing factor to
geographic insignificance in this study. Regardless of location, students across all regions
and population densities experienced a common potential frequency for interacting with
deer. Social norms relevant to wildlife value are in part dictated by human experience;
every student participating in the study indicated some level of experience with whitetailed deer (Zinn et al. 1998). This type of widespread public experience may not be the
case for additional species of wildlife with greater regional segregation, such as moose or
wolves (Chavez et al. 2005). Wildlife managers must establish normative values before
attempting to disseminate information or raise awareness on wildlife topics with
potentially sensitive societal value orientations. Likewise environmental educators should
provide programs that encourage students to base their attitudes on factual data rather
than emotional appeals.
Despite prevalence of student encounters with white-tailed deer, explicit
demographic variables significantly influenced their knowledge and belief systems.
Differences in age levels, gender, and race toward white-tailed deer issues and
management, could translate to criticism and disfavor about modern wildlife management
in a legitimate public forum. Younger students as well as females exhibited attitudes
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opposing unethical treatment of deer, necessitating educational curriculum age
appropriate to social development and gender conscious with respect to wildlife
compassion. African-American students expressed greater disagreement with wildlife
managers, hunting, and personal involvement with deer issues but also scored
significantly poorer on the knowledge assessment than any other group. EE has
continually struggled with providing racially-sensitive wildlife education programs to
minority groups (Kellert 1984). These findings should compel educators to refocus
attention on increasing wildlife-related opportunities including outdoor experiences to
minority groups who may base their beliefs on television and internet media (Swan
1994). Students between the ages of 16 and 17 proved to be the most moderate and easily
impressionable group in terms of attitude toward white-tailed deer. Psycho-social
literature additionally suggests that adolescents on the cusp of adulthood are most
receptive to value forming material particularly from peers (Bellin 2003). Wildlife
managers may consider providing non-hunting teens an opportunity to accompany
cohorts on hunting trips and allow experiences aimed at gaining future support from these
individuals. Environmental educators should also be mindful of generational shifts in
environmental orientation and modify programs to reflect impact of current events or
advances in technology. It is also important to note that across all demographics, students
reported low motivation for becoming personally involved to help solve deer problems
within the community. This high level of awareness and concern but low propensity to
act is not uncommon in environmental literacy research (McBeth and Volk 2010).
Educators must do a better job of actively engaging citizens including adolescents in reallife situations of ecological involvement. Generating a desire to contribute will not only
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allow students to realize some level of accountability, but will also empower them with
the knowledge and skills needed to play an important role in environmental issues.
As society changes, so do value and belief systems. Continued research and
monitoring of adolescent attitudes toward wildlife values will help shape the needed
educational interventions essential to inform the public while gaining support for
management policies. As this study suggests, demographic factors can be overcome with
education
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Table 4.1

New criterion variables and associated frequency data resulting from
correlated and combined items on student attitude and knowledge constructs
used in the Living with White-tailed Deer Program during 2007-2009.
Frequency Data

Attitude Construct
Hunting

Wildlife Management

Attitude Statement
(level of agreement)

Chronbach's α

I approve of hunting, and accept
it as a deer management tool
Wildlife managers highly
regard public opinion, rarely
facing opposition
I dislike the unethical treatment
of deer and feel uncomfortable
when I see one dead or injured

0.50

N

Mean

Std. Dev

1039

2.31

.714

0.50

1039

1.88

0.986

.613

1039

2.06

.73

0.558

1039

1.86

0.745

.655

1039

1.51

.799

Chronbach’s α

N

Mean

Std. Dev

0.695

1039

6.35

1.94

Current Deer Populations
Limiting Factors
Supplemental Feeding

0.557

1039

4.42

.99

Deer Ecology

Disease
Keystone Species
Food Sources
Fawning

0.618

1039

3.2

1.04

Urbanization

Urban Definition
Urban Property Damage
Reasons for Urban Deer
Overabundance

.661

1039

3.09

1.28

.543

1039

5.49

1.71

Deer in the Ecosystem

Personal Impact

Urban Deer Issues

Knowledge Construct
Human-wildlife conflicts

I have been personally impacted
by deer (vehicle, property,
disease)
I want to be involved with
solving deer management issues
in my community
Indicators
Lyme Disease
Overpopulation problems
Deer Vehicle Collisions
Property/Personal Damage

Population Dynamics

Management Techniques Public Opposition to Hunting
Public Support
Managed Control Methods
Urban Deer Management
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Table 4.2

Student population characteristics indicated by percentage (%) of total
sample of participants in the Living with White-tailed Deer educational
program 2007-2009.

Student Gender
Gender

Male
Female

Table 4.3

Geographic Region

% Within Midwest
Sample

Rural/
Urban

North-east South-east

Race

% Urban White

Black

Age
Other

49.7

13.9

28.5

7.2

32.8

40.7

3.4

5.6

50.2

16.8

26.3

7.1

33.2

39.2

5.0

5.6

Mean
Age

16.1
16.0

Student socio-demographic characteristics indicated by percentage (%) of
total sample of participants in the Living with White-tailed Deer educational
program 2007-2009.

Student
Gender

Gender

Male

49.7

43.8

1.8

4.0

23.3

26.3

Female

50.2

44.1

2.0

3.8

24.1

27.1

% Within
Sample

Housing
Single
Family

Apartment

Parent Education
Other
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% Fathers with
College or Higher

% Mothers with
College or Higher

Table 4.4

Paired t-test differences between each construct sample from the attitude
and knowledge tests before and after the Living with White-tailed Deer
education program 2007-2009. Significance was measured at the α = .05
level.
Mean
Diff. Std. Dev.

Construct Pair
Attitude

r

df

t

Sig (2tailed)

Hunting
Wildlife Management
Deer in the Ecosystem
Personal Impact

.169
.162
-.022
.232

.685
1.09
.705
.796

.543
.383
.033
.429

1039
1039
1039
1039

7.95
4.75
-.99
9.39

< .001
< .001
.318
< .001

Urban Deer Issues

.134

.884

.474

1039

4.88

< .001

Human-Wildlife

.841

1.88

.532

1039

14.39

< .001

Population Dynamics
Deer Ecology
Urbanization
Management

.356
.292
.397
1.67

1.10
.88
1.29
1.91

.390
.449
.493
.375

1039
1039
1039
1039

10.4
10.69
9.93
28.06

< .001
< .001
< .001
< .001

Knowledge
Conflicts

Techniques

Table 4.5

Total possible score for each construct within the knowledge test, percent
correct on the student knowledge test pre- and post- program and positive
percent difference (percent gain) following Living with White-tailed Deer
educational program 2007-2009.

Construct

Possible Score

Pre-test % Correct

Post-test % Correct

Percentage
Difference

Human Wildlife Conflicts

9

65.5

75.2

8

Population Dynamics

4

67.5

76.7

8.7

Deer Ecology

4

76.2

83.5

7.2

Urbanization

5

57.8

65.8

8

Management Techniques

8

58.3

79.1

20
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Table 4.6

Pre and Post-program student attitude means for each construct and the
percentage in attitude shift following the Living with White-tailed Deer
program 2007-2009.

Construct

Pre-test Mean

Post-test Mean

Percentage
Difference

Hunting

2.24

2.4

17

Wildlife Management

1.8

1.9

16

Deer in the Ecosystem

2.07

2.05

-2

Personal Impact

1.75

2.0

23

Urban Issues

1.4

1.6

13
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Table 4.7

Univariate analysis to determine demographic variables and experience factors influential to student attitudes and
knowledge before and following Living with White-tailed Deer program 2007-2009. A Bonforroni Correction
measured P = .002.
Age

Eta

Gender

Eta

Race

Eta

Hunting
Experience

Eta

Pro-Env
Affiliation

Eta

Bonforroni Correction
P-value

0.372
0.428
<0.001
<0.004
<0.001

0.075
0.077
0.152
0.139
0.156

<0.001
0.123
<0.001
0.26
0.347

0.169
0.035
0.186
0.046
0.023

<0.001
<0.001
0.002
0.07
0.295

0.245
0.155
0.149
0.099
0.075

<0.001
0.035
0.157
0.433
0.005

0.33
0.096
0.034
0.059
0.143

<0.001
0.056
<0.001
0.387
<0.001

0.18
0.112
0.144
0.075
0.162

0.002
0.002
0.002
0.002
0.002

0.698
<0.001
<0.001
<0.001
0.009

0.067
0.165
0.146
0.15
0.132

0.051
0.591
<0.001
<0.001
0.063

0.105
0.017
0.207
0.125
0.03

<0.001
<0.001
0.169
0.068
0.135

0.243
0.172
0.078
0.129
0.074

<0.001
0.755
0.042
0.226
0.058

0.293
0.049
0.065
0.043
0.115

0.006
0.015
<0.001
0.017
0.008

0.156
0.124
0.138
0.101
0.145

0.002
0.002
0.002
0.002
0.002

Human-Wildlife
Conflicts

<0.001

0.17

0.799

0.027

<0.001

0.081

0.516

0.103

0.003

0.164

0.002

Populations
Deer in Eco
Urban

<0.001
<0.001
0.003
0.4

0.147
0.165
0.141
0.165

0.174
0.244
0.385
0.854

0.068
0.02
0.003
0.025

<0.001
0.157
<0.001
0.171

0.261
0.114
0.241
0.213

0.006
0.35
0.812
0.038

0.145
0.073
0.071
0.002

0.21
0.105
<0.001
0.362

0.091
0.097
0.173
0.163

0.002
0.002
0.002
0.002

Human-Wildlife
Conflicts

<0.001

0.115

0.423

0.011

<0.001

0.272

0.992

0.051

0.061

0.114

0.002

Populations
Deer in Eco
Urban

0.002
0.074
0.185
0.007

0.143
0.115
0.094
0.136

0.066
0.393
0.019
0.202

0.03
0.004
0.038
0.002

<0.001
0.558
<0.001
<0.001

0.201
0.037
0.236
0.193

0.063
0.861
0.506
0.952

0.137
0.024
0.044
0.037

0.055
0.104
0.023
0.078

0.124
0.099
0.116
0.086

0.002
0.002
0.002
0.002
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PreAttitude
Hunting
Manage
Deer in Eco
Impact
Urban
PostAttitude
Hunting
Manage
Deer in Eco
Impact
Urban
PreKnowledge

Mgt Techniques

PostKnowledge

Mgt Techniques

Table 4.8

One way ANOVA with post-hoc Tukey test for racial influence on
differences in pre-test and post-test knowledge scores during the Living with
White-tailed Deer educational program 2007-2009.
Pre Test
Subset for alpha = 0.05
Race
N
1
2
3
Tukey HSDa,b
Black
86
14.85
Hispanic
44
16.61
16.61
Other
47
17.47
Asian
23
20.00
White
824
20.10
Sig.
.309
.886
1.000
Means for groups in homogeneous subsets are displayed.
Post Test
Subset for alpha = 0.05
Race
N
1
2
3
Tukey HSDa,b
Black
86
18.71
Other
47
21.51
Hispanic
44
22.43
22.43
White
824
23.56
23.56
Asian
23
24.87
Sig.
1.000
.191
.075
Means for groups in homogeneous subsets are displayed
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Table 4.9

One way ANOVA with post-hoc Tukey test for racial influence attitudes
toward wildlife management and hunting determined during the Living with
White-tailed Deer educational program 2007-2009.
Wildlife Management
Race
Subset for alpha = 0.05
N
1
2
Tukey HSDa,b
Black
86
1.5581
Hispanic
43
1.6357
Other
47
1.6986
White
822
2.0326
2.0326
Asian
23
2.3261
Sig.
.105
.556
Means for groups in homogeneous subsets are displayed.
Hunting
Race
Tukey HSDa,b Black
Hispanic
Other
Asian
White
Sig.

N
86
44
47
23
824
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Subset for alpha = 0.05
1
2
3
1.7407
1.8939
1.8939
2.0227
2.0227
2.0227
2.1739
2.1739
2.3158
.287
.294
.249

Figure 4.1

Representation of student s (%) within each geographic location according
to rural and urban settings participating in the Living with White-tailed
Deer educational program 2007-2009.

Figure 4.2

Male and Female student differences in hunting and general outdoor
activity levels as reported during the Living with White-tailed Deer
educational program 2007-2009.
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Figure 4.3

Frequency of student outdoor activity and hunting participation by race as
reported during the Living with White-tailed Deer educational program
2007-2009.
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CHAPTER V
EDUCATION AS A MODERATOR FOR INFLUENCING ATTIUDES OF
ADOLECENTS TOWARD WHITE-TAILED DEER MANAGEMENT
Urban white-tailed deer management is one of the biggest challenges for wildlife
biologists today (Adams et al. 2006). Reestablishment and protection of white-tailed deer
in the early to mid part of the 20th century compounded by a decrease in hunting and
increase in human urbanization has led to deer overabundance in many states.
Conservative estimates of deer populations throughout the United States range from 2030 million animals, with densities of over 100 deer/mile2 documented in some areas
(McShea et al. 1997; Curtis and Boulanger 2010). Lack of predators, adaptation to
humans, ample food sources, decreased or prohibited hunting, and high fawn survival
rates are several factors partly responsible for increases in white-tailed deer populations,
particularly those which occur in suburban areas (deCalesta and Stout 1997; Riley et al.
2003; Adams et al. 2006). Increased human population growth and alternate land use has
further contributed to profusion of deer in and around metropolitan areas (Waller and
Alverson 1997). The term “wildland interface” has recently emerged amid increased
construction of residential neighborhoods adjacent to forested areas, and has resulted in a
patchwork of open and developed land equally unavoidable by wildlife movement
(Krester et al. 2008). Consequent to this human-wildlife proximity is high potential for
interactions; positive and negative (Conover 2001).
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Although many U.S. citizens report deer as a highly valued native wildlife
species, urban white-tailed deer can cause a myriad of challenges for residents and
managers (Stromayer and Warren 1997; Stout et al. 1997). Disease transmission, deervehicle collisions, damage to personal property, and loss of forest regeneration or
undergrowth can lead to human health and safety concerns, billions of dollars in vehicle
and property damage, losses in forest productivity, and loss of animal and plant diversity
(Conover 2001).
Deer serve as a vector for ticks that carry and transmit Lyme disease, a
debilitating bacterial illness that can lead to chronic inflammation and pain in humans
and pets (Adams et al. 2006). Confounding symptoms of this disease often result in
underreporting or misdiagnosis of new cases leading most disease pathologists to believe
that estimates of 25,000 new cases of Lyme disease yearly is severely low (CDC 2010).
Similarly devastating are 1.5 million deer-vehicle crashes that occur each year causing in
excess of $1 billion in damage and costing several hundred humans their lives (Lauber et
al. 2007; Marcoux and Riley 2010). Deer also cause millions of dollars in damage to
gardens, landscaping, and crops by devouring readily available and palatable vegetation
in areas contiguous to their habitat (Conover 2001; Lauber et al. 2007). Additionally, deer
are considered a keystone species and can have a tremendous impact on other native plant
and animal species as well as biodiversity. Excess consumption of seedlings, understory
plants, and mast in areas where deer exist at high densities has been shown to decrease
forest regeneration, small mammal presence, and plant variety (Waller and Alverson
1997). Unmanaged deer herds have the ability to devastate ecological communities,
causing trophic level destruction with repercussions potentially lasting several
generations (Waller and Alverson 1997; Rooney and Waller 2003; Rawinski 2008).
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White-tailed deer management in urban areas is a source of controversy among
various stakeholder groups. Although recent studies indicate widespread support for deer
herd reduction, some control techniques- particularly lethal ones- are often not favored by
the public (Lynch 1997; Messmer et al. 1997; Nielsen et al. 1997; Bowker et al. 2001;
Dougherty et al. 2003; Lauber et al. 2004). More expensive and less scientifically
successful non-lethal methods of urban white-tailed deer management such as
translocation and contraceptives are viewed commonly as futile approaches by wildlife
managers but more humane by some sectors of society (Koval and Mertig 2004; Lauber
et al. 2007). While managing deer herds through regulated hunting remains widely
accepted, anti-hunting groups often lead vocal, emotionally-charged political campaigns
against any form of lethal control, regularly appealing for policy change to end hunting
(Swan 1994; Duda and Young 1998; Whittaker et al. 2001; Loyd and Miller 2010). In an
increasingly urbanized society with hunting on a decline, anti-hunting messages are likely
to influence individuals inexperienced with wildlife management (Swan 1994). Koval
and Mertig (2004) found that most Michigan residents supported lethal wildlife control in
situations where it bettered the species in question, protected human lives, or prevented
disease spread. Alternate methods such as re-location, fencing, hazing, and contraception
were more accepted than any lethal measures in areas where deer were causing damage
unrelated to health and safety or were being harvested for sport (Koval and Mertig 2004).
Human-dimensions researchers attribute current public controversy concerning
lethal wildlife management to societal ethics surrounding human relationships with
animals and support for environmental conservation, including wildlife populations (Zinn
et al. 1998; Vaske et al. 2001; Lauber et al. 2007). Generational shifts in environmental
orientation over the past century are partly responsible for public tendencies toward
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wildlife rights and humanitarian treatment of animals (Bogner and Wiseman 1997;
Manfredo et al. 2003). Resource managers are more frequently exploring public ethics
and judgments toward wildlife through what is deemed wildlife value orientation (Zinn et
al. 1998; Laubner 2007; Loyd and Miller 2010). Value orientation analyses use
multidimensional indicators to help establish and predict patterns about beliefs on topics
involving ethical judgment; in this case wildlife control methods (Fulton et al. 1996;
Laubner et al. 2007). Determining value orientations can allow researchers to understand
the basis of acceptability toward wildlife related regulations (Laubner and Knuth 1998;
Zinn et al. 1998; Koval and Mertig 2004). Appropriate interpretation of wildlife value
orientations can assist managers in gaining support by focusing education and
information messages on wildlife topics that are important to the public (Koval and
Mertig 2004).
Research pertaining to wildlife orientations is steeped in scientific, sociological,
and environmental theory attempting to bond underlying nature-based dogma with
consequential behaviors (Teel et al. 2007). In 1978, the New Environmental Paradigm
(NEP) was constructed by Catton and Dunlap (Catton and Dunlap 1978) to explain how
humans have evolved from dominators of nature, to the understanding that humans are a
component of nature that share in the consequences of environmental destruction (Yusof
1999). Mertig and Dunlap (2001) went further and applied the NEP to societal views of
new social movements. Their research showed public support for environmental
conservation was overwhelmingly due to the potential for human and wildlife suffering
from resource losses (Mertig and Dunlap 2001). Their approach does not explain why
some people were motivated to act upon their pro-wildlife thinking but others were not.
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Stets and Biga (2003) examine how attitudes and values lead to
environmentalism. They argue that attitude theory and identity theory are responsible for
creating emotions strong enough to cause behavior. They also contended that gender,
political ideology, and self-identity were correlated to pro-environmental behavior (Stets
and Biga 2003). Level of knowledge concerning wildlife-related issues is also important
in motivating action. Bright and Manfredo (1996) found that the higher a level of
education concerning wolves and wolf reintroduction, the more likely a person would be
to form practical attitudes about wolf reintroduction. Those attitudes were directly
responsible for behavioral intention and action (Bright and Manfredo 1996). These
cognitive approaches for explaining orientation toward environmentalism also integrate
social norms and societal pressures. Recent studies determined that people who were
surrounded by pro-environmental attitudes and behaviors were themselves compelled to
participate in those activities (Marcinkowski 1998; Lierman 1995; Reid et al. 2010). Van
Velsor and Nilon (2006) also explored the role of familiarity and experience with student
value orientations toward wildlife. They theorized that frequent favorable wildlife-related
experiences integrated with attitudes, values, and beliefs would create a more positive
behavioral response toward wildlife in the future (Van Velsor and Nilon 2006).
Individual and demographic markers can influence value orientation (Dougherty
et al. 2003; Loyd and Miller 2010). Recent studies suggest that attitudes shaped by
wildlife value orientation are directly imputed to socio-demographic variables and
contribute to overall behavior toward wildlife related issues or activities (Zinn et al. 1998;
Teel et al. 2007). Gender is frequently associated with value differences regarding animal
treatment, suffering, and death (Zinn and Pierce 2002). Laubner et al. (2001) and
Dougherty et al. (2003) found significant differences in lethal deer control acceptability
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between men and women, with women preferring contraception over lethal control
techniques. Women also more often considered deer management in the context of broad
societal and public health issues (Laubner et al. 2004). In predatory wildlife management,
Loyd and Miller (2010) concluded that men were three times more likely to support
euthanasia of feral cats than women. In addition to gender, Van Velsor and Nilon (2006)
found that age, socioeconomic status, and ethnicity play an important role in shaping
adolescent attitudes toward wildlife in urban areas. They contend that cultural
participation in outdoor and wildlife related activities was directly related to tolerance
and appreciation for wildlife. They further suggest that young adults who previously had
negative encounters with wildlife were able to alter their attitudes following alternate,
positive experiences; insinuating an effect of maturation on the formation of value
systems toward wildlife (Van Velsor and Nilon 2006). Participation in hunting and other
outdoor activities also affect values toward lethal wildlife management including hunting
(Duda and Young 1998; Koval and Mertig 2004; Tegt 2010). Family involvement and
frequency of hunting related activities indicate a direct relationship to tolerance of lethal
deer management, including citizen participation to assist managers with a regulated hunt
to remove excess animals (Hansen and Beringer 1997; Koval and Mertig 2004).
Studies examining value orientations of youth toward wildlife are very scarce,
particularly those concerning the attitudes of adolescents toward different types of deer
management. Examination of youth tolerances toward lethal deer management is
essential for resource managers attempting to forecast wildlife policy changes in the
voting public. High school aged children are integrating outcomes of learning with newly
developing attitudes, beliefs, and values (Bradley et al. 1999). In addition, they begin
showing ownership over their own decisions and actions, and they are developing a more
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altruistic attitude (Yusof 1999). Wildlife managers are especially concerned about
influence of societal forces such as media, family, peers, and education on the formation
of attitudes toward nature and wildlife. School-aged children appear especially
susceptible to propaganda from animal rights groups, with surveys indicating that these
conceptions carry into adulthood (Pifer 1994). Urbanization and decreased youth hunting
participation have also contributed to disconnect toward nature and consequently
distorted views of human relationships to animals (Westervelt and Llewellyn 1985). One
report on youth perceptions of animals found that many children think that wildlife can
feel lonely, animals can fall in love, and that wild animals make good pets (Pomerantz
1977). Adolescents are also largely against hunting for recreation or food, revealing in
one study that over 80 percent of 11th graders opposed deer hunting in any form (Samuel
1999). Higginbotham (1998) however found that educational programs aimed at
providing students with factual, impartial information on basic wildlife ecology and
management techniques can help mitigate misinformation about the science of wildlife
management. One such illustration shows a reduction from 60 to 22 percent of students
believing that hunting is the biggest threat to deer following educational intervention.
Because of the limited research on youth wildlife values, educators and resource
managers have yet to determine which is more influential on those belief systems:
education, experiences, or socio-demographic factors. Dresner and Gill (1994) and
Leeming et al. (1995) found that youth experiences such as participation in camping
activities, recycling programs, and endangered species awareness affected attitudes
toward environmental protection, but did not increase knowledge of the subject matter.
Reports from an environmentally-centered residential youth camp indicated just the
opposite of the aforementioned research; they found that knowledge increased, but
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attitudes did not change with the experience (Keen 1991). Conflicting information on
demographic influences also confounds the issue of youth wildlife values. In one study,
women show more concern toward wildlife resources, but men score higher in
knowledge (NEETF 1999). In contrast, an earlier study reported just the opposite with
men showing higher levels of environmental concern than women (MacDonald and Hara
1994). Additionally, Arcury and Christianson (1993) and Tegt (2011) found no effects of
urban or rural residency on the attitudes and knowledge of either adults or youth toward
the environment and wildlife. A prior study from Arcury (1990) shows contradictory
results indicating disparity of attitudes between urban and rural attitudes toward natural
resources.
Wildlife-oriented youth education programs may have the potential to mediate
attitudes and beliefs toward natural resources and environmental issues. Schoenfield
(1978) considered wildlife education a surrogate representation for all environmental
concern, fostering positive attitudes toward habitat protection and pro-environmental
behavior. Dettmann-Easler and Pease (1999) found that residential wildlife-centered EE
programs had the capacity to intercede previously-held youth attitudes toward hunting
and predators. In earlier studies, Morgan and Gramann (1989) and Tucker and Pletscher
(1989) reported interactive, experiential educational approaches had the greatest effect on
positively altering youth and adult perceptions regarding wildlife despite outside
influences.
Drawing upon previous successes in educational intervention, this study
investigated adolescent value orientations toward white-tailed deer protection and
management before and following the interactive EE module, LWWTD. My aim was to
examine effects of this educational approach on previously held attitudes toward white140

tailed deer management and evaluate capability of LWWTD module to moderate youth
wildlife value orientations regardless of experience and demographics. To discover if
educational intercession had the most considerable effect on attitudes, knowledge of
white-tailed deer issues were assessed before and after the program. In order to determine
the influence of experience on student attitude, I analyzed the frequency of particular
events such as hunting participation, outdoor recreation, personal encounters with whitetailed deer, and affiliation with pro-environmental organizations. Additionally, individual
characteristics such as age, race, gender, and residency were measured across attitudes to
detect influence of cultural and social factors on white-tailed deer value systems.
Specific attitudes about statements pertaining to tolerance of deer mortality and
hunting were strategically chosen for further discernment into the effects of education,
experience, and demographics on emotionally-based perceptions toward lethal deer
management. Understanding youth preferences for lethal deer management in the context
of variables that affect those preferences can be useful for wildlife management education
dissemination. This study establishes the impact of an educational program on previously
held adolescent attitudes toward white-tailed deer management and offers acuity into the
leverage of upbringing on those attitudes. Results from this research also demonstrate
ability of an interactive educational program to alter student acceptability of lethal deer
management techniques regardless of demographic and experience variables. Although
this is just one example of educational intervention, it can lend support to previous and
future studies attempting to identify the dominant forces driving youth attitudes regarding
wildlife-centered issues and allow educators a basis for designing effective programming.
Moreover, managers can begin to conceptualize measures for public support of proposed
wildlife policy in future generations by understanding underlying attitudinal motivations.
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Methods
Research Methods
Research methods are detailed in Chapter II: Study Population and Methods.
Included are the geographical and population characteristics along with research and
instrument design. From 2007-2009, classrooms from 13 states were recruited to
participate in a pre-produced EE program, LWWTD. The LWWTD education program
applies interactive methodology to engage students using research and debate for
determining alternative approaches to white-tailed deer management. Teachers who
committed to involvement conducted the program in their classroom and also
administered pre- and post-treatment survey instruments to their students. Data were
obtained from 3 independent survey instruments to assess knowledge, attitudes, and
demographic characteristics of high school students. The knowledge and attitude surveys
were administered in a test and re-test method; immediately before and directly following
the LWWTD program. The demographic data sheet was administered once during the
course, at teacher discretion. Of the 138 teachers who enrolled to participate in the
LWWTD program, 72 returned usable survey packets containing 1274 individual student
assessments. Comparative statistical analysis required each student with a unique
identifying code to possess 4 completed instruments along with a demographic measure.
Due to possible student absences or refusal to participate during the LWWTD program,
data from 1039 students was used for analysis.
The knowledge questionnaire contained 20 questions, 10 true or false, and 10
multiple choice. Five multiple choice questions had more than one correct answer and
each correct answer within that question was counted in the final correction of the tests
for 30 total possible points. Topics of the knowledge test incorporated subject matter on
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urbanization, deer ecology, human-wildlife conflicts, population dynamics, and
management techniques including hunting. The attitude assessment was comprised of 25
questions evaluating values and beliefs on the topics of hunting, wildlife management,
co-existence with deer, personal interface with deer, and urban deer issues. Student
responses to the attitude survey were based on a five-point scale with responses ranging
from 1 = strongly agree to 5 = strongly disagree. The option to answer no opinion (no
opinion = 3) was included in the scale. Demographic data collected included student age,
gender, race, housing accommodations, community population, parent education level,
and outdoor experiences. I also inquired about family hunting experience and affiliation
with pro-environmental organizations.
Statistical Analysis
Wildlife values pertaining to deer use, hunting, and wildlife management were
acquired from the attitude assessment. Prior to analysis, questions were grouped
according to each construct and measured for internal consistency using the Chronbach’s
Alpha scale of reliability and .60 as the minimum value of acceptable reliability. Grouped
constructs were considered criterion (dependent) variables throughout the analysis,
quantifying student agreement or acceptability toward white-tailed deer issues. To
adequately assess influence of education on each attitude construct, pre and post
knowledge scores were measured for differences and further transformed into a separate
variable reflecting the percentage change in knowledge, either positive or negative. A
Generalized Linear Model (GLM) using a simple regression design was conducted to test
the effects of knowledge separately on each attitude construct using percentage change as
a predictor variable and the pre-test score as a covariate.
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Experience Measurements
Four variables of experience were used to construct the experience model:
participation in hunting, frequency of nature-related activities, personal encounters with
deer, and affiliation with pro-environmental organizations. Each variable was
transformed if necessary to reflect a dichotomous response. A value of 0 or 1 was
assigned to each experience variable indicating a “yes” or “no” classification. The naturerelated frequency response was classified as “frequent” or “infrequent”(Table 5.1). A
GLM main effect ANOVA design examined the relationship between individual
experiences and each criterion variable. Based upon previous literature, I hypothesized
that hunters and those personally impacted by deer would agree with the attitude
orientations supporting hunting as an acceptable practice, and wildlife managers as
credible professionals (Dougherty et al 2003). I alternatively hypothesized that those
experience groups would disagree with the attitude that deer should not be killed. I could
not locate literature to support a hypothesis regarding possible attitudes related to
frequency of outdoor activities and affiliation with pro-environmental organizations. A
partial model analysis on experience examined the significance of each predictor variable
on each of the attitude constructs, and a full model analysis was used to assess the
combined influence of the experience variables. For each predictor variable, the
maximum likelihood estimate (β), significance with relation to attitude orientation (Pvalue), and rank for model goodness of fit (AIC) were reported.
Demographic Influence
Demographic variables previously determined to have moderate or significant
effect on student attitude were used as predictor variables in the demographic model: age,
gender, race, and rural/urban residency (Tegt 2011). As was the case with experience
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variables, each demographic variable was a categorical predictor and GLM main effect
ANOVA design was again applied. I hypothesized that females, younger students, and
non-white urban residents would disagree with hunting practices (Kellert 1987). I also
assumed this group would feel less approval toward wildlife managers but agree that deer
should not be killed. A partial model analysis on experience examined significance of
each predictor variable on each of the attitude constructs, and a full model analysis was
used to assess combined influence of experience variables. For each predictor variable,
the maximum likelihood estimate (β), significance with relation to attitude orientation (pvalue), and rank for model goodness of fit (AIC) were reported. A partial model analysis
on demographics examined significance of each predictor variable on each of the attitude
constructs, and a full model analysis was used to assess combined influence of
demographic variables. For each predictor variable, maximum likelihood estimate (β),
significance with relation to attitude orientation (p-value), and rank for model goodness
of fit (AIC) were reported.
LWWTD Influence on Acceptance of Lethal Control Methods
Attitudes toward 3 specific statements pertaining to lethal deer management were
analyzed before and following the LWWTD education program. The statements included
“Hunting is a good strategy to control deer populations”, “I get angry when I see deer
being killed”, and “Killing deer is humane in some circumstances”. Responses to each
statement were classified as “no opinion” “disagree” or “agree”. Frequencies for each
response within all categories of experience and demographic variables were recorded as
a percentage of the total crosstabluation pre-and post program (Tables 5.5-5.7).
Differences within categories regarding agreement toward the lethal management
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statements were determined using a chi-square distribution test. Corresponding
significance (P-value) and strength of relationship (Eta) were determined before and after
the LWWTD program. A one-way ANOVA was applied to the knowledge test score to
analyze changes in acceptability of lethal control methods after participation in the
LWWTD program.
Results
Demographic and Experience Descriptive Report
Four demographic variables were used to assess influence on attitude. Overall,
65.3% of the students were from urban areas and 32.3% lived in rural settings. Gender of
the students was split with 48.9% male and 49.6% female. Age of the students ranged
from 13-19 years of age; the largest group coming from the 16-17 year olds with 47.8%.
The mean age of the students was 16.10 years of age. Most of the students were
Caucasian (86.8%), with African-American students accounting for the second largest
group at a distant 8.3%. Latino (4.2%), Asian (2.2%), and other (5.5%) rounded out the
race profiles. Experience among the students varied (Table 5.1). Thirty percent of student
participated in hunting activities whereas 70% did not. Regarding pro-environmental
organization membership, only 13.6% of the students reported any affiliation, 86.4% did
not. Over half (57.2%) of the students were not impacted personally by deer, 42.8% had
been individually affected. Frequency of participation in nature-related events showed an
alarming distribution: almost two-thirds (64.3%) of the students rarely (never or several
times per year) engage in such activities, whereas 35.7% commonly (several times per
month or weekly) partake in nature-related events.
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Attitudinal Influences
To determine influence of experience, demographics, and education on adolescent
attitudes, GLM designs were applied on 3 constructs pertaining to white-tailed deer
management: wildlife managers, hunting, and deer mortality.
The first GLM examined youth perceptions toward wildlife managers. With
respect to experience, youth participating in hunting and frequent outdoor activities held
more positive attitudes toward wildlife managers but the experiences were not significant
predictors of those attitudes (Table 5.2). Students who were personally impacted and
affiliated with pro-environmental groups held negative views toward wildlife managers
but only personal impact was a predictor of attitude (β = -.195, P < .001) (Table 5.2).
Demographic variables were stronger predictors of attitudes toward wildlife managers.
Age, race, and urban setting were all significantly related to perceptions of wildlife
management (Table 5.2). The urbanized students held more negative attitudes toward
wildlife managers than rural students (β = -.221, P< .001). Although females held slightly
more negative attitudes toward wildlife management (β = -.008), gender was not among
the significant predictors of attitude. Educational intervention had a significant impact on
student attitude. The considerable percentage change in knowledge before and after the
LWWTD program was positively correlated to attitudes toward wildlife managers (β =
.71, P< .001) (Table 5.2).
The second construct examined was youth attitudes toward hunting. Experience
was a strong predictor of hunting acceptance; every experience measured was significant
to that attitude (Table 5.3). Adolescents participating in hunting and frequent outdoor
activities were positively related to hunting as an acceptable practice (β = .190, P< .001,
and β = .153, P< .001) whereas those impacted by deer personally or those with
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affiliation to a pro-environmental group held more negative attitudes toward hunting
acceptability (β = -.152, P < .001, and β = -.122, P< .022) (Table 5.3). Demographic
variables had less of an effect on attitudes toward hunting than experience. Race was the
only significant predictor of hunting attitude among the four demographic factors (P <
.001) (Table 5.3). Educational intervention again had a significant impact on student
attitude. The percentage change in knowledge before and after the LWWTD program was
positively correlated to attitude toward hunting acceptability (β = .642, P< .001) (Table
5.3).
The final construct examined was youth attitude toward deer mortality which
included observing dead deer, unethically treatment of deer, and removal of deer from the
ecosystem. Experience was not an overwhelmingly strong predictor of distress over deer
mortality. As expected, hunters, outdoor enthusiasts, and those personally impacted by
deer had a higher level of comfort with deer mortality, but only impact was significant
(β = -.211, P < .001) (Table 5.4). Demographics were slightly more significant in terms
of predicting attitude toward deer mortality. Females and urban residents were more
uncomfortable with deer mortality than males and rural residents (Table 5.4). Race and
age did not have a significant effect on attitude. As in the previous 2 constructs,
educational intervention had a significant impact on student attitude. The percentage
change in knowledge before and after the LWWTD program was significantly correlated
to an increase in comfort level regarding deer death (β = .51, P < .001) (Table 5.4).
All significant predictors in the partial models for each construct were examined
further for significance when pooled with the additional variables in a full model analysis
of experience and demographics. Each of the factors reported significant in the partial
models remained significant in the full models (Tables 5.2-5.4).
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LWWTD Program Impact on Lethal Control Acceptability
Three specific statements regarding lethal control acceptability were assessed
before and after the LWWTD education program. The statements included “hunting is a
good strategy for controlling deer,” “I get angry when deer are killed,” and “killing deer
is humane in some circumstances.” Results of the chi-square tests indicated that
regardless of demographics or experience, students showed a significant increase in
overall acceptability toward lethal management options following the LWWTD program
(P< .001) (Tables 5.5-5.10). Across all age levels, support for hunting as a management
strategy went down after the LWWTD program. Support for hunting increased in all of
the other demographic and experience categories. Acceptability of hunting particularly
increased for those personally impacted by deer and those who participate in hunting
activities. There were significant differences in acceptability of hunting among all of the
age levels before the LWWTD program (F = 3.82, P = .022, Cramer’s V = .088) but not
after (F = 5.297, P = .947, Cramer’s V = .052) (Table 5.5). The highest disparity in preLWWTD hunting support occurred between the 16-17 year olds (45.2%) and the 18-19
year olds (15.8). Significant differences in hunting acceptability existed between male
and female students before and after the LWWTD program (F = 77.65, P < .001,
Cramer’s V = .276) (F = 44.02, P< .001, Cramer’s V = .208) (Table 5.5). Likewise,
hunters and non-hunters retained considerable differences in their preference for hunting
before and after the education program (F = 65.46, P < .001, Cramer’s V = .253) (F =
26.54, P< .001, Cramer’s V = .161) (Table 5.6). Urban and rural residents differed
significantly in levels of acceptability toward hunting as a management tool before but
not after the LWWTD program (F = 37.338, P < .001, Cramer’s V = .190) (F = 2.662, P=
.616, Cramer’s V = .051) (Table 5.5).
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Comfort level for deer mortality increased in all demographic and experience
categories, but not with any overwhelming significance in any of the groups overall.
Scrutiny of the categorical breakdown shows that hunter and non-hunters differed
significantly in levels of comfort toward deer mortality before and after the LWWTD
program (F = 57.745, P < .001, Cramer’s V = .238) (F = 26.378, P < .001, Cramer’s V =
.162) (Table 5.8). There were also significant gender differences in tolerability of deer
death before and after the program (F = 71.89, P< .001, Cramer’s V = .266) (F = 69.652,
P < .001, Cramer’s V = .263) (Table 5.7).
Students in all demographic and experience groups increased their agreement with
the statement “killing deer is humane in some circumstances” following the LWWTD
education program. Urban residents especially became more agreeable to lethal deer
removal (33.3% to 42.8%). Surprisingly, a large difference occurred between male and
female participants before the program with respect to lethal deer removal, but not after
(F = 16.714, P< .001, Cramer’s V = .128) (F = 12.36, P= .539, Cramer’s V = .035) (Table
5.9). Another anomaly of this statement was the observation that across almost all
groups, the response rate to the “no opinion” selection increased. This occurrence was not
seen in any of the other statement.
The one-way ANOVA’s showed knowledge increase regarding deer management
techniques to be a highly correlated and significant factor in response to each of the lethal
deer statements before and after the LWWTD program (F = 3.00, P < .001, Eta = .263)
(Table 5.6), (F = 3.57, P< .001, Eta = .349) (Table 5.8), and (F = 3.417, P< .001, Eta =
.279) (Table 5.10).
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Discussion
Results of my analysis provide substantial evidence that the LWWTD educational
intervention was the strongest and most consistent indicator of student attitude amongst
all predictor variables which included varying experience and demographic variables. In
the case of each attitudinal construct measured, education not only had a powerful impact
on overall student attitude toward white-tailed deer issues, it generated a large percentage
of change in students to favor lethal deer control techniques such as hunting. VoorhiesHolloway (2009) showed parallel findings among Mississippi Valley residents and their
support for costal wetland protection. Her results indicate that support for funding and
restoration efforts increased significantly with high knowledge scores, especially
following educational intercession (Voorhies-Holloway 2009). Dettmann-Easler and
Pease (1999) also drew similar conclusions regarding education and demonstrated that
wildlife education programs, especially when experiential, have the capacity for longterm attitude modifications in fostering realistic perspectives about conservation and
management.
My results also reveal that although less consistent, situational variables such as
experience and demographics can further influence student attitudes toward white-tailed
deer issues; likely serving as contributory factors in the formation and maintenance of
wildlife value orientations. Previous literature corroborates my findings and indicates that
attitudes toward issues such as hunting and deer mortality can evoke strong emotions and
are particularly susceptible to outside influences such as negative experiences and family
values (Messmer et al. 1997; Zinn et al. 1998; Messmer et al. 2000; Vaske et al. 2001;
Loyd and Miller 2010). I discovered that students who were personally impacted by deer
exhibited strong negative opinions toward wildlife managers while imparting high
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comfort levels with deer mortality. Stout et al. (1993) validate this finding and propose
that past events such as a deer-vehicle collision can adversely affect attitudes toward
wildlife professionals and create support for deer herd reduction. Somewhat contradictory
to this notion however is my finding that students impacted by deer held negative
attitudes toward hunting as a management tool. Perhaps hunting was a less acceptable
method of herd reduction among those impacted. A Michigan study found that hunting
was one of the least accepted methods of deer control when others were available
(Mankin et al. 1999). Because I did not assess experiences within groups, positive regard
for hunting may have varied among demographic groups. Students who previously
hunted and who participate frequently in outdoor activities confirmed my supposition that
they would hold positive attitudes toward hunting as a management tool. Likewise, my
assumption that students with pro-environmental affiliation would not favor hunting was
also verified. Coyle (2005) explains that pro-environmental behavior often equates to
preservation and protection which does not typically include recreational hunting. Thapa
(2010) further found that “appreciative” outdoor activities influenced pro-environmental
attitudes and behavior more so than consumptive activities such as hunting and fishing
among Pennsylvania residents.
Demographic factors varied in degree of influence among the 3 constructs. Race
had a significant negative impact on wildlife management and hunting attitudes, but was
not a predictor of beliefs toward deer mortality. Duda and Young (1998) reported that
minority groups held the lowest level of support for hunting among the nearly 40 groups
involved. Additionally, Kellert and Berry (1980) found that minority groups held low
levels of knowledge toward wildlife which appeared to be a contributing factor in their
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widely held dominionistic and negativistic attitudes toward wild animals, but also disdain
for those who managed them.
Great influence of urban or rural setting also appeared in 2 of the constructs.
Students who resided in urban areas held a more negative view toward wildlife managers
and maintained higher levels of discomfort with deer mortality than their rural
counterparts. Urban residents have previously been shown to disagree with euthanasia of
animals and may see wildlife managers as perpetrators of lethal control (Kellert and
Berry 1980; Mankin et al. 1999; Loyd and Miller 2010). Surprisingly, my results
indicated that urbanization had very little effect on student attitude toward hunting. This
finding was contrary to previous literature indicating significant differences in rural and
urban residents toward hunting. Duda and Young (1998) and Mankin et al. (1999)
demonstrated the wide disparity of support for hunting between urban and rural
individuals, expressing that rural residents display more utilitarian views toward wildlife
and thus more support for hunting.
Gender and age played little role in predicting adolescent attitudes toward the
constructs. Older students displayed a slightly more negative attitude toward wildlife
managers than younger students, but general negative feelings toward adults are not
uncommon at this age, especially adults perceived to hold authoritative roles in society
(Butts and Buck 2000). Female students were somewhat less likely than male students to
be comfortable with deer mortality, a common finding throughout wildlife literature
(Kellert and Berry 1987; Momsen 2000; Brackney and McAndrew 2001; Hayes 2001;
Loyd and Miller 2010). In general women are found to have more affection toward
individual animals and therefore less tolerance for allowing lethal removal (Kellert and
Berry 1987).
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I chose to further examine influence of education on attitudes by investigating
student agreeability with three potentially sensitive statements concerning lethal deer
management. Students were not entirely disagreeable to lethal deer management before
the LWWTD program; over half agreed on some level that hunting and humane lethal
deer removal were justifiable and necessary in some circumstances. A one-way ANOVA
of attitudes following the LWWTD program however showed significant increases in
agreeability for lethal deer management in all 3 statements. Given the low probability that
a student’s demographic or experience status changed in the brief timeframe (one week)
between start and finish of the LWWTD program, this considerable accrual in
acceptability can most likely be attributed to the increase in knowledge and awareness.
Additionally, increased acceptability for lethal deer management techniques within all
demographic and experience crosstablulations implicates that the LWWTD program was
able to override any preconceived notions caused by personal history. Laubner and Knuth
(2004) contend that effective wildlife education programs should accommodate general
social and cultural circumstances of the involved locale, but should center ultimately on
improving knowledge through high quality and relevant materials focused on the issue.
Messmer et al. (1997) also associate stakeholder acceptance of wildlife management,
including lethal techniques, to well-developed information and education programs
designed to involve the public. Reciprocally, Loyd and Miller (2010) found the source of
low public acceptance for lethal removal of feral cats to be misinformation, lack of
knowledge, and inattention to public perceptions.
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Conclusion
Previous experiences as well as cultural and social surroundings have the
potential to shape value systems of adolescents. Youth attitudes toward wildlife are
particularly predisposed to outside influences such as media, peer and parental beliefs,
political agendas, and societal pressures (Swan 1994). The myriad of messages from
these sources combined with the complexities of nature and our ecosystems can create
wildlife value systems based upon misinformation and false perceptions (Eagles and
Demare 1999). Furthermore, societal value orientations favoring animal rights can
characterize wildlife management, especially hunting and lethal removal of animals, in a
negative manner (Westervelt and Llewellyn 1985; Mankin et al. 1999). My research
shows that despite the initial and continual forces driving attitude formation toward
wildlife, educational intervention may have the capability to transcend pre-conceived
beliefs serving as a moderator between external precepts and eventual opinion. Moderator
variables have been shown to significantly alter the strength and direction of attitudes,
potentially influencing behavior (Vaske 2008). Although my findings suggest education
to be the most consistent and influential force in youth attitudes toward white-tailed deer
management, few studies exist to substantiate my findings. Repeated and prolonged
research is required to fully understand the long-term effects of educational programs on
behaviors supporting wildlife management policies. Furthermore, an expanded
exploration into effects of demographic variables and specific experiences on deer
perceptions is warranted to allow for a more acute recognition of each contributing
attitudinal component.
The future of wildlife management policy rests with desires and influence of the
public. Attitudes toward natural resources derived at an early age from sources other than
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accurate factual education have the potential to carry over into adulthood and can prevail
when electing to support a particular course of action. This study indicates that despite
early influences on attitudes toward wildlife, education has the ability to intervene on
those notions and alter value systems. The most constructive education alters value
systems to reflect realistic, science-based wildlife management techniques. Higginbotham
(1993) found that students in Texas were only able to provide practical information on
local deer populations following a strategic education project. Witter (1990) describes the
most effective wildlife education to begin at the fundamental ecological and biological
levels, allowing non-wildlife professionals a similar knowledge base from which to make
decisions that are beneficial to society and our resources. Likewise, Mankin et al. (1999)
reiterate the need for elementary scientific understanding but add that natural resource
related opportunities such as hunting, hiking, bird watching, and camping are equally as
critical for establishing an appreciation for the environment.
My research supports education as a combination of knowledge and experience
for developing well-founded beliefs about deer management; even if these perceptions
are contrary to societal views. This discovery is especially important when designing
natural resource programs on controversial topics or planning for future public support
campaigns. Armed with the realization that education can have a powerful impact on
youth attitudes, wildlife managers and educators should embark on a long-term joint
venture to create interactive, reality-based educational opportunities, in the classroom and
out. The arduous task of producing a well-informed and knowledgeable citizenry will
undoubtedly take strategic planning from various educational and scientific disciplines,
but the benefits will translate into support and cohesion amongst wildlife policy makers
and the general public. Wildlife managers and educators have little control over the
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demographic or situational circumstances of the nation’s future voters; they must instead
focus on reaching what can be influenced- true understanding and familiarity with our
natural resources.
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Table 5.1

Percentage of students who participate in nature-related activities, are
affiliated with pro-environmental organizations and were personally
impacted by white-tailed deer as reported during the Living with Whitetailed Deer educational program 2007-2009.

Student Activity
Does your family participate in hunting activities?
Does your family support a pro-environmental organization?
Have you been personally impacted by deer?
How often do you participate in nature-related activities?

Table 5.2

Yes (%)
30.5
13.6
42.8
Frequently (%)
30.5

No (%)
69.1
86.4
57.2
Infrequently (%)
69.1

General Linear Model investigating the influence of experience,
demographics, and education on predicting adolescent attitudes toward
wildlife managers determined through participation in the Living with
White-tailed Deer program 2007-2009.
Partial model

Student Characteristic

β

Wald

P-value

Full model
AIC

β

Wald

P-value

Experience
Hunting

.026

.179

.672

2704.0

-.032

.239

.625

Outdoor Activities

.160

7.4

.076

2696.8

.133

4.42

.136

Pro-Env. Organization

-.238

8.316

.004

2695.9

-.171

3.95

.047

Personally Impacted

-.195

11.49

.001

2692.7

-.187

10.64

.001

Age

--

24.07

.001

2537.9

--

17.66

.009

Gender

-.008

.020

.886

2551.7

-.028

.253

.615

Race

--

20.33

<.001

2537.6

--

23.873

<.001

Urban/Rural Setting

-.221

13.29

.001

2540.5

-.197

9.24

.010

Pre-test

.545

8.433

.009

2521.27

--

--

--

Percent in Change

.71

6.92

<.001

2469.12

--

--

--

Demographics

Education
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Table 5.3

General Linear Model investigating influence of experience, demographics,
and education on predicting adolescent attitudes toward hunting determined
through participation in the Living with White-tailed Deer program 20072009.
Partial model

Full model

β

Wald

P-value

Hunting

.190

21.47

<.001

1773.6

.163

15.22

<.001

Outdoor Activities

.153

16.223

<.001

1778.7

.111

7.64

.006

Pro-Env. Organization -.122

5.21

.022

1779.6

-.049

.798

<.001

Personally Impacted

-.152

17.23

<.001

1789.6

-.155

18.30

.372

Age

--

2.03

.917

1709.5

--

2.46

.873

Gender

.010

.077

.781

1701.4

.002

.003

.955

Race

--

20.611

<.001

1687.1

--

21.6

<.001

Urban/Rural Setting

.041

.402

.818

1703.1

.044

1.028

.311

Pre-test

.443

6.27

.012

1889.9

--

--

--

Percent in Change

.642

82.58

<.001

1741.3

--

--

--

Student Characteristic

AIC

β

Wald P-value

Experience

Demographics

Education
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Table 5.4

General Linear Model investigating the influence of experience,
demographics, and education on predicting adolescent attitudes toward deer
mortality determined through participation in the Living with White-tailed
Deer program 2007-2009.
Partial model

Full model

β

Wald

P-value

AIC

β

Hunting

-.075

3.23

.072

1912.4

-.099

15.22

.070

Outdoor Activities

.013

.100

.752

1915.56

.013

7.64

.759

-.130

5.34

.051

1910.3

-.126

4.7

.045

-.211

29.313

<.001

1886.7

-.208

28.81

<.001

--

9.57

.144

1709.5

--

7.58

.270

-.171

.07718

<.001

1701.4

.002

18.86

<.001

--

2.167

.705

1687.1

--

1.603

.808

-.145

7.01

.030

1703.1

.044

4.17

.050

.334

24.58

.004

1882.1

--

--

--

.51

424.07

<.001

1714.23

--

--

--

Characteristic

Wald P-value

Experience

Pro-Env.
Organization
Personally Impacted
Demographics
Age
Gender
Race
Urban/Rural Setting
Education
Pre-test
Percent in Change

167

Table 5.5

Demographic breakdown of percentage difference in student attitude toward
hunting as a management strategy following the Living with White-tailed
Deer educational program 2007-2009.

“Hunting is a good strategy for deer management”
Percentage of Students

LWWTD

No Opinion
pre

post

Disagree
pre

post

Chi-Square Test
Agree

pre

F- Value P-value

post

Age
13-15 4.4

1.9

8.6

3.2

20.5

28.2

16-17 6.3

3.2

9.3

5.1

35.4

42.8

18-19 1.9

.6

2.9

1.8

10.7

13.1

Gender
Male 4.6

3.0

5.7

2.0

39.5

44.7

Female 8.4

2.7

15

8.3

26.9

39.2

Pre
Post

22.32
5.297

.034
.947

.107
.052

Pre

77.65
44.02

<.001
<.001

.276
.208

40.12
60.23

<.001
<.001

.140
.172

37.33
2.662

<.001
.616

.190
.051

Post

Pre

Race
White 8.5

3.6

16

6.4

56.2

70.4

Black 2.5

1.4

1.7

2.2

4.2

4.9

Hispanic 1.1

.3

1.2

.9

2.1

3.1

Asian .4

.1

.6

.1

1.3

2.1

Other .6

.4

1.4

.8

2.6

3.4

Post

Pre

Residency
Urban 9.2

3.9

16

7.3

40

54.5

Rural 3.8

1.8

3.8

2.9

27.2

29.6

168

Cramer’s V

Post

Table 5.6

Experience and knowledge breakdown of the percentage difference in
student attitude toward hunting as a management strategy following the
Living with White-tailed Deer educational program 2007-2009.

“Hunting is a good strategy for deer management” (Cont.)
Percentage of Students
No Opinion

LWWTD

pre

post

Disagree
pre

post

Chi-Square Test
Agree

pre

post

Hunting
Yes 2.3
No 10.8

1.1

2.5

1.2

40

55.4

4.7

18

9.0

26

28.7

Pro-Env.
Org
Yes 1.1
No 11.9

F- Value P-value Cramer’s V

0

2.7

1.4

9.8

12.3

5.7

17.6

8.8

57

71.8

Personal
Impact
Yes 4.1

1.7

8.8

3.8

29.9

46.7

No 8.8

4.0

11.5

6.4

36.9

37.5

Outdoor
Frequency
Frequent 4.2

1.0

6.1

3.0

25.4

31.8

Infrequent 8.7

4.7

14.2

7.2

41.5

52.3

Pre 65.46
26.54
Post

<.001
<.001

.253
.161

Pre 4.066
10.02
Post

.131
.007

.063
.098

Pre 7.36
6.06
Post

.025
.048

.084
.077

Pre 4.98
12.52
Post

.083
.002

.069
.110

One-Way ANOVA
Knowledge

3.00
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<.001

.263

Table 5.7

Demographic breakdown of the percentage difference in student attitude
toward deer mortality following the Living with White-tailed Deer
educational program 2007-2009.

“I get angry when I see deer being killed”
Percentage of Students

LWWTD

No Opinion
pre

post

Disagree
pre

post

Chi-Square Test
Agree

pre

F- Value P-value Cramer’s V

post

Age
13-15 9.2

11.5

13.9

15.8

10.3

6.1

16-17 14.6

16.9

23.8

23

12.7

11.1

18-19 5.5

5.2

7.0

6.8

3.0

3.4

Gender
Male 15.4 16.3

27

28.2

7.2

5.6

Female 13.6 16.9

18

17.8

18.8

15.3

Pre 21.14
Post 22.047

.048
.037

.104
.107

Pre

77.65
44.02

<.001
<.001

.276
.208

40.12
60.231

<.001
<.001

.140
.172

37.338
2.662

<.001
.616

.190
.051

Post

Pre

Race
White 8.5

3.6

16

6.4

56.2

70.4

Black 2.5

1.4

1.7

2.2

4.2

4.9

Hispanic 1.1

.3

1.2

.9

2.1

3.1

Asian .4

.1

.6

.1

1.3

2.1

Other .6

.4

1.4

.8

2.6

3.4

Post

Pre

Residency
Urban 9.2

3.9

16

7.3

40

54.5

Rural 3.8

1.8

3.8

2.9

27.2

29.6
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Post

Table 5.8

Experience and knowledge breakdown of the percentage difference in
student attitude toward deer mortality following the Living with White-tailed
Deer educational program 2007-2009.

“I get angry when I see deer being killed” (Cont.)
Percentage of Students
No Opinion

LWWTD

pre

post

Disagree
pre

post

Chi-Square Test

Agree
pre

F –Value P-value Cramer’
sV

post

Pre

Hunting
Yes 7.4

9.9

19.2

17.3

4.3

3.8

No 21.6

23.4

26.0

28.6

21.5

17.0

Post

Pre

Pro-Env. Org
Yes 3.2

3.8

6.6

7.0

3.8

2.9

No 25.8

29.3

38.0

39.3

22.0

17.7

Post

Pre

Personal
Impact
Yes 11.1

11.8

19.9

21.4

12.0

9.6

No 17.9

21.4

25.3

24.8

13.8

11.1

Post

Pre

Outdoor
Frequency
Frequent 8.5

10.4

18.1

18.2

8.9

7.3

Infrequent 20.5

22.7

27.1

28.0

16.9

13.3

Post

57.74
26.37

<.001
<.001

.238
.162

2.320
2.101

.313
.350

.047
.045

4.503
10.99

.105
.004

.066
.104

9.251
5.556

.010
.062

.095
.074

One-way ANOVA

Knowledge

3.57
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<.001

.349

Table 5.9

Demographic breakdown of the percentage difference in student attitude
toward lethal deer removal following the Living with White-tailed Deer
educational program 2007-2009.

“Killing deer is humane in some circumstances”
Percentage of Students
LWWTD

No Opinion
pre

post

Disagree
pre

post

Chi-Square Test
Agree

pre

post

Age
13-15

7.7

7.2

6.8

5.1

18.9

22

16-17 15.7

10.5

8.2

6.1

27.2

34.7

18-19

3.9

2.1

2.0

9.0

9.6

4.4

FValue

Gender
Male 12.2

10.3

7.0

5.8

30.6

33.6

Female 15.2

11.2

10.4

6.7

24.7

32.3

Pre 11.8
14.6
Post

.519
.266

.076
.087

Pre

16.7
12.3

<.001
.539

.128
.035

38.5
44.2

<.001
<.001

.137
.148

15.8
3.007

.003
.557

.087
.038

Post

Pre

Race
White 20.3

15.5

12.7

9.2

47.6

56.2

Black

3.8

3.1

1.7

1.7

2.7

3.3

Hispanic

1.7

.9

1.1

1.1

1.6

2.3

Asian

.3

.3

.5

.3

1.5

1.7

Other

1.4

1.8

1.4

.4

1.9

2.4

Post

Pre

Residency
Urban 19.9

13.8

12

8.8

33.3

42.8

Rural

7.2

4.9

3.4

20.7

21.8

6.9
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P-value Cramer’s V

Post

173

Table 5.10

Experience and knowledge breakdown of the percentage difference in
student attitude toward lethal deer removal following the Living with Whitetailed Deer educational program 2007-2009.

“Killing deer is humane in some circumstances” (Cont.)
Percentage of Students
No Opinion

LWWTD

pre

post

Disagree
pre

post

Chi-Square Test
Agree

pre

F -Value P-value Cramer’s
V

post

Pre

Hunting
Yes 6.6

5.7

4.0

2.8

34.9

43.3

No 20.7

15.8

13.3

9.7

20.5

22.7

Post

Pre

Pro-Env. Org
Yes 1.7

2.4

2.6

1.2

9.3

10.1

No 25.6

19.2

14.6

11.4

46.2

55.7

Post

Pre

Personal
Impact
Yes 9.0

7.2

8.3

4.9

25.5

31.0

No 18.3

14.5

8.9

7.7

30.0

34.8

Post

Pre

Outdoor
Frequency
Frequent 8.3

6.4

5.6

3.2

21.9

26.1

Infrequent 19.0

15.3

11.6

9.3

33.6

39.7

Post

20.73
10.48

<.001
.005

.142
.102

17.67
4.860

<.001
.088

.131
.069

15.91
14.39

<.001
.001

.124
.118

7.79
14.16

.020
.001

.087
.117

One-way ANOVA

Knowledge

3.417
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<.001 .279

CHAPTER VI
SUMMARY AND CONCLUSIONS — COMMENTARY:
INTEGRATING EFFECTIVE WILDLIFE EDUCATION
PROGRAMS INTO AGENCY PROGRAMS.WHAT
WILDLIFE MANAGERS NEED TO KNOW
Introduction
If one were to survey a group of wildlife professionals about underlying
motivations behind their career choice, chances are that a very small minority would cite
a desire to conduct public education as the impetus. Yet wildlife professionals
increasingly find themselves at the center of public outreach campaigns, and at odds with
their own occupational inclinations (West 2007). Indeed, responsibilities of today’s
wildlife professional have evolved beyond traditional task of simply managing animals.
Altered landscapes, continued urbanization, and increased public involvement have
created a multifaceted role for current wildlife personnel in which they must attempt to
simultaneously function as scientist, public relations specialist, and educator.
Although generally perceived as such, increased complexity of wildlife
management and transition from applied to social science within the profession is not
recent. Over the past 3 decades, wildlife literature has repeatedly alluded to shifts in
societal values toward natural resources and consequently a profession-wide need to
redirect focus on stakeholder support, public education, and human-wildlife interactions
(Todd 1980; Curtis 1993; Krausman 2000; Riley et al. 2002). Meanwhile, wildlife
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academia has invariably opined on changing educational needs of future wildlife
biologists including mandatory sociological, communication, and human dimension
courses (Teer et al. 1990; Gigliotti and Decker 1992; Jacobson and McDuff 1998; Porter
and Baldasarre 2000; Thomas and Pletscher 2000). Still, young professionals entering the
wildlife discipline are shocked and dismayed to discover that instead of primarily
managing the natural environment for which they were trained, they must mediatewithout adequate preparation- the socio-political environment of public forum (Kennedy
and Thomas 1995). Regrettably, many ambitious wildlife professionals embark on their
careers undereducated in human dimensions and ill-equipped to effectively communicate
with varying stakeholder groups (Decker et al. 2001). Potential and realized failures
resulting from lack of interpersonal communication skills among wildlife professionals
include decreased agency credibility, compromised relationships between the public and
resource managers, and an alienated workforce disillusioned by unexpected job-related
obligations (Lautenschlager and Bowyer 1985).
Clearly, the wildlife profession has struggled to advance with changing societal
values and public participation in resource management. Wildlife university programs
have admitted negligence in updating curriculum necessary to adequately address
management approaches and communication strategies for diverse constituencies (Matter
and Steidl 2000). Natural resource agencies too, have acknowledged their general
difficulties in identifying and communicating with a growing cohort of non-traditional,
mostly urban stakeholders (Witter 1990; Lindsey 2003). Despite open recognition of
deficiencies in meeting needs of people-related wildlife issues, transforming the approach
of wildlife management may be complicated and protracted given characteristically
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introverted, technically-minded natures of those drawn toward the field (Munson-McGee
and Thompson 1995, West 2007).
Unfortunately, merely accepting limitations of wildlife managers in the realm of
communication and public education does not exempt the profession from expanding
proficiencies associated with interpersonal relations and information exchange. In reality,
a need and demand for public education surrounding wildlife-related issues has become
top priority among agency administrators (VanDruff et al. 1994; Lindsey and Adams
2006). Urban citizens are reporting increased encounters with wild animals and yet are
unsure who to contact for assistance (Reiter et al. 1999). Likewise, the public is
uninformed about wildlife behavior and may unintentionally cause harm to an animal or
themselves; a potentially disastrous media scenario for wildlife managers. Thus, public
education to gain stakeholder support of resource management decisions and policies
should be of equal importance for wildlife agencies (Lautenschlager and Bowyer 1985).
Most of the public lacks scientific and biological knowledge to make sound wildlife
management decisions, relying instead on emotions and romanticized views about
animals (Peyton and Langenau 1985; Lindsey 2003). Additionally, various stakeholder
groups may have divergent values or perceptions regarding wildlife, a conflict best
resolved through factual and unbiased expert direction (Schmutz 2002).
Wildlife managers bear the tremendous burden of representing scientific authority
to dispel misconceptions about wildlife while striving to appear impartial and retain
credibility (Thomas and Pletscher 2002; Ruggiero 2010). Placing one’s professional
credibility on the line for the sake of public acceptance is a risky proposition that has
previously spelled disaster for some wildlife programs (Thomas and Pletscher 2002;
Freddy et al. 2004). Given the complicated circumstances, it is difficult to find fault with
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wildlife managers who avoid this type of “occupational roulette” through public scrutiny
in an educational forum; particularly when little training is provided (Munson-McGee
and Thompson 1995). Because much emphasis is placed on disinclination of the
profession toward public education, it is easy to overlook the encouraging element to this
situation: honest, transparent communications between wildlife professionals and the
public have shown to increase support for practical management decisions, enhance
wildlife habitat, and decrease negative human-wildlife conflicts (Siemer and Otto 2005;
Schafer 2009). Sadly, many wildlife managers view this type of progress as the
unattainable holy grail of public support, and correspondingly retreat to the hunting and
fishing comfort zone of stakeholder interaction.
Without belaboring the point further, I feel it safe to assume that most wildlife
professionals realize a need for public education, but feel inadequately trained to impart
information or mediate potential conflict. The simple solution would be to avoid public
interaction all together, concentrating only on managing resources. Although likely a
relieving scenario for some, evading public communication is unrealistic and
counterproductive to the profession. Wildlife managers must accept the opportunity to
establish credibility and forge a relationship with all constituents, a goal that is easier said
than done- but not impossible (Lindsey 2003).
Unfortunately, much of the literature emphasizing need for public education
concludes with a list of “why’s”, but provides little counsel about “how” to develop and
obtain effective wildlife programming. Furthermore, many wildlife managers are
unfamiliar with the attitudes and values of a growing urban constituency or how to relate
with their needs (Lindsey 2003). Professional integrity and important constituent
relationships can easily erode when wildlife education fails to personally connect with the
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learner. Developing a keen awareness for persuasive forces shaping attitudes and value
systems is a vital prerequisite to forging rapport with public audiences through
educational mediums (Tegt 2011). In the past, wildlife managers have been criticized for
not recognizing or appreciating non-scientific worldviews or the unique cultural,
demographic, and lifestyle experiences of a non-hunting public (Owens 1991). In fact the
perceived insular disposition of some wildlife biologists is a supposed origin of public
mistrust and contention toward the profession (Freddy et al. 2004). The time has arrived
for wildlife managers to embrace and accept the diverse needs of a non-traditional cohort
while advocating resource conservation as a common mission for all.
The remainder of this paper will provide some enlightenment for incorporating
wildlife education into agency programs. Prior to offering tangible suggestions aimed at
personal and professional development, I will share some recent findings regarding EE
program availability and wildlife value orientations to aid in program development and
delivery. My suggestions are not intended to address procedures for every educational
situation one might encounter in the wildlife profession. Rather, the purpose is to supply
pro-active wildlife professionals with foundational and practical methods to effectively
improve public perceptions about wildlife management, gain a deeper understanding for
public values, and build a toolbox of techniques for multiple educational settings. With
motivation, these basic recommendations can serve as a catalyst to further embrace the
permanent and essential function of wildlife professionals in education.
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Current Trends in Wildlife Education
Availability of High Quality Education Programs
Current societal trends such as urbanization and land development present a need
for public education focused on novel issues such as urban wildlife, loss of biodiversity,
and conservation of natural resources. In response to demand for public education, a
significant amount of new environmental education (EE) programs have been generated
to help foster awareness and knowledge about the natural world. Conventional educators
however, often criticize the enormous influx of EE materials, citing lack of rigor in
program planning and evaluation as a reason for unsuccessful mainstream use of EE
curricula (McKeown-Ice 2000; Palmer 2002; Potter 2010). Additionally, experienced
environmental educators fault the extensive, often erroneous amount of EE materials
available to teachers and the public with contributing to low environmental literacy rates
among Americans (Coyle 2005). Individuals and organizations are continually promoting
environmental education programs yet there are no governing criteria for planning,
creating, and assessing these programs. Essentially, many of these programs are produced
without first researching the audience, their culture, values, or current knowledge
(Athman and Monroe 2001, Blumstein and Saylan 2007). Curriculum lacking either an
environmental or sociological context and is irrelevant to the audience will be less
effective in motivating conservation-minded behavior (Yusof 1999; Athman and Monroe
2001).
The sobering realization about shortcomings in conservation education materials
can be discouraging to unseasoned instructors. Confusion over reliability of untested, preproduced materials often prompts individuals lacking curriculum writing experience to
create their own products. National EE organizations such as the North American
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Association for Environmental Education (NAAEE) have taken notice of the propensity
to continually re-invent the wheel regarding developing EE program material. Evaluative
research conducted by NAAEE uncovered a wealth of substandard programming that fell
short in obtaining learning objectives to increase environmental consciousness among
students (Sanera 1998). Ultimately these programs were viewed as inferior to
standardized traditional classroom curriculum (Carleton-Hug and Hug 2010). Subsequent
to the realization that much of the environmental education materials being distributed to
schools primarily via grass roots and non-governmental organizations, the NAAEE
developed the Guidelines for Excellence in 1996 to begin a process of program review
and assessment (www.naaee.org). NAAEE Guideline coordinators reviewed over 300
existing environmental education programs according to guideline standards, and found
less than 25 fulfilled all of the recommended program elements to meet standards of
excellence. The NAAEE, in a proactive attempt to improve program content, additionally
developed the Guidelines for Learning (Pre K-12) - Executive Summary & Self
Assessment Tool, and the Guidelines for the Preparation and Professional Development
of Environmental Educators (Roth 1997, www.naaee.org).
The Guidelines for Excellence aid in the development of EE programs designed to
be balanced, impartial, comprehensive, enriching, and continually improved upon. They
contain indicators that are comprehensive for assessing educational value, and
characteristics that are applicable to the module.
Current research indicates that the Guidelines for Excellence are a reliable tool for
choosing high quality conservation education materials, and also evaluating selfpropagated programs (Tegt 2011). The 6 key characteristics reflect a credible, shared
understanding of what constitutes quality environmental education. Likewise, the
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indicators within each key characteristic provide educators with a prepared and organized
collection of standards from which to evaluate any program. Following a comprehensive
assessment of the Guidelines, exclusive use of this tool by EE practitioners and
conservation educators is highly recommended to adequately measure program
effectiveness, standardize evaluative criteria, and reduce error in application and
interpretation (Tegt 2011). Online resources offered through NAAEE are readily
available, rigorously evaluated, and reliable in content.
Understanding Wildlife Value Orientation
Prior to understanding orientation values, it may be necessary to conceptually
recognize formation of public values. Public values regarding natural resources are in
continual change. Local, global, political, and economic circumstances surrounding
wildlife and other resources can have tremendous bearing on societal perspectives about
management strategies. Human-dimensions researchers attribute current public
controversy concerning lethal wildlife management to societal ethics surrounding human
relationships with animals and support for environmental conservation, including wildlife
populations (Zinn et al. 1998; Vaske et al. 2001; Lauber et al. 2007). Generational shifts
in environmental orientation over the past century are partly responsible for public
tendencies toward wildlife rights and humanitarian treatment of animals (Bogner and
Wiseman 1997; Manfredo et al. 2003). Resource managers are more frequently exploring
public ethics and judgments toward wildlife through what is deemed wildlife value
orientation (Zinn et al. 1998; Laubner 2007; Loyd and Miller 2010). Value orientation
analyses use multidimensional indicators to help establish and predict patterns about
beliefs on topics involving ethical judgment; in this case wildlife control methods (Fulton
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et al. 1996; Laubner et al. 2007). Determining value orientations can allow researchers to
understand the basis of acceptability toward wildlife related regulations (Laubner and
Knuth 1998; Zinn et al. 1998; Koval and Mertig 2004). Appropriate interpretation of
wildlife value orientations can assist managers in gaining support by focusing education
and information messages on wildlife topics that are important to the public (Koval and
Mertig 2004). Environmental educators should also be mindful of the impact of current
events or advances in technology and modify programs to reflect those innovations. This
high level of awareness and concern but low propensity to act is common in
environmental literacy research (McBeth and Volk 2010). Educators must do a better job
of actively engaging citizens including adolescents in real-life situations of ecological
involvement. Generating a desire to contribute will not only allow students to realize
some level of accountability, but will also empower them with the knowledge and skills
needed to play an important role in environmental issues.
Familiarizing oneself with current trends in wildlife orientation is not difficult.
Recent wildlife literature has been inundated with articles pertaining to value orientations
toward wildlife and beliefs regarding wildlife management. Continued research and
monitoring of adolescent attitudes toward wildlife values will help shape the needed
educational interventions essential to inform the public while gaining support for
management policies.
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Additional Practical Recommendations for Effective Public Education
Understand the historical perspectives of wildlife values, wildlife uses, and wildlife
conservation
Would you vote for a politician who had never read the U.S. Constitution, the
Declaration of Independence, or Bill of Rights? Chances are, this person may be less
than proficient at promoting the tenets of each article and might struggle in understanding
the perspectives and intentions of our founding fathers. It is no different for wildlife
professionals who lack an understanding of natural resource chronicles: true value as an
expert is compromised when consequential and noteworthy historical events are absent
from the knowledge base. Wildlife professionals from around the world are realizing a
need for historical context in current management programs. As a result, much emphasis
has recently been placed on learning the history of wildlife conservation in North
America and thus, reliable, comprehensive information is easily available. The video
“Opportunity for All”, and the educational materials associated with the film are readily
available through the Arizona Fish and Game agency. Likewise, the September 2010
edition of The Wildlife Professional is entirely dedicated to information on the North
American Model for Wildlife Conservation.
Be as impartial to the educational content as possible
Wildlife conservation is a value-laden topic. As a scientifically-trained authority
on wildlife biology and behavior, it may be tempting to express personal beliefs
regarding management efforts or dispute false notions with a constituent. Often, wildlife
professionals are pulled, unprovoked and sometimes unknowingly, into the political arena
of natural resource management. However well-intended, participating in the political
process can give the impression of bias and destroy scientific credibility. Likewise,
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imparting personal beliefs in an educational setting detracts from the scientific foundation
of the material, negates student opinion, and weakens program effectiveness. Wildlife
professionals adhere to strict ethical measures in reporting scientific data, which by
design is objective. The same standards should be used during instructional situations,
particularly when the audience holds divergent viewpoints. Wildlife professionals may
choose to select educational materials in which they participate as a facilitator and not
necessarily an educator. An example of this style program is the rigorously evaluated
program, Living with White-tailed Deer. The interactive module allows students to
formulate their own deer management strategies following an impartial video displaying
multiple viewpoints and options.
Take every opportunity to communicate
Wildlife professionals are continually reminded of their inadequacies in the
communication department, yet suggestions for improvement rarely accompany this
assessment. Without clear direction or continuing education opportunities to enhance
competencies related to human-dimensions issues, wildlife managers must embark on a
self-propelled journey to improve communication. Occasions for honing public relation
capabilities should not be limited to work-related events. Although requesting to facilitate
a meeting or conducting a presentation are valuable, conversations unfamiliar individuals
will allow progression beyond the comfort zone. Community speaking groups and
volunteer activities can polish interpersonal connection and boost confidence.
Practice transparency
The profession of wildlife management is founded in scientific knowledge;
however the general public remains skeptical of management decisions (Lautenschlager
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and Bowyer 1985). A valid explanation could be the method in which wildlife
professionals convey their messages regarding wildlife control. The non-scientific public
could interpret overly technical, jargon-filled reporting as a technique to conceal
controversial information or activities. Whether intentional or not, creating mistrust
among constituency groups could spell disaster for future projects that necessitate public
support. In every public forum, wildlife professionals should have a pre-planned strategy
for effectively informing all stakeholder groups. Messages should exclude scientific data,
jargon, and technical terminology but instead provide an easily understandable, candid
representation of management measures including lethal control.
Let the materials educate
The previous statement is not license to be a lazy educator. Rather, it is liberty to
choose education materials scrupulously with an understanding that in certain
circumstances, program effectiveness is highest when rendered through the educational
instruments. Learner-based education programs provide opportunities for self-discovery
that traditional education does not afford. Independent study also alleviates a portion of
the teaching burden. Examples of programming in which the educator assumes a more
supportive role includes group research, and role playing scenarios.
Always evaluate your effectiveness
Efforts to educate are futile if continual assessment is neglected. Evaluative
measures can pinpoint program shortcomings and educator limitations. Evaluation is
especially useful in educational settings to measure intended outcome goals and impact.
Likewise, assessment allows for program modification or adaptation to varying
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audiences. Using the Guidelines as a tool to produce and assess EE programs diminishes
any excuse to neglect incorporation of an evaluative strategy into the program design.
Lobby for curricular changes in wildlife programs and be an activist for continuing
education
Appeals for change in wildlife education programs have been ongoing for
decades. The time has come for wildlife professionals to take a stand for future success of
wildlife management. As society changes, so do value and belief systems. The wildlife
profession must accept changing views of society and adapt university programs to
reflect current public needs. The liabilities for ill-equipped wildlife professionals fall with
current managers.
Failing to prepare incoming wildlife managers for responsibilities of the discipline
is a disservice to that individual and the profession as a whole. Neglecting to adequately
train resource managers could further corrode relations with the public and hinder the
progress of management objectives.
The Impact of Education Should not be Overlooked
The most constructive education alters value systems to reflect realistic, sciencebased wildlife management techniques. Recent research suggests that education can serve
as a moderator variable to intervene preconceived beliefs, regardless of previous
experiences or demographics (Tegt 2011). This research indicates that educational
delivery is most effective as a combination of factual information and experiential
components. This discovery is especially important when designing natural resource
programs on controversial topics or planning for future public support campaigns. Armed
with the realization that education can have a powerful impact on youth attitudes, wildlife
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managers and educators should embark on a long-term joint venture to create interactive,
reality-based educational opportunities, in the classroom and out. The arduous task of
producing a well-informed and knowledgeable citizenry will undoubtedly take strategic
planning from various educational and scientific disciplines, but the benefits will translate
into support and cohesion amongst wildlife policy makers and the general public.
Wildlife managers and educators have little control over the demographic or situational
circumstances of the nation’s future voters; they must instead focus on reaching what can
be influenced- true understanding and familiarity with our natural resources.
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CHAPTER VII
SYNTHESIS OF RESEARCH
Discussion and Implications
The American environmental movement remains one of the longest lasting social
crusades on record (Dunlap 2010). With over 40 of governmental and grassroots
advocacy for propagating environmentally-based curricula, importance of environmental
education (EE) is seldom disputed (Sauvé 1999; May 2000; McKeown-Ice 2000; Palmer
2002; Dunlap and Van Liere 2008). Ratification of the 1990 National Environmental
Education Act (NEEA) underscored national attention on environmental literacy and
subsequently, nearly $100 million has been spent pursuing that effort (Potter 2010).
Current awareness of global climate issues, natural resource depletion, and job
availability in the “green market” continues to promote EE as a recognized mechanism
for public edification (Dunlap and Van Liere 2008; Dunlap 2010)
Education programs concerning environmental issues and our natural world are
not easily developed or delivered. A chronic predicament of EE centers on the limitations
of individuals who either create or deliver programming. A tradeoff in program
effectiveness occurs when those who educate may lack a scientific background, whereas
scientific professionals lack the educational background needed to design, teach and
evaluate a program. Complexities surrounding natural resource issues, particularly in an
increasingly “electronic age” must connect audiences inundated by media and
technology. Traditional environmental education designed simply to get learners outside
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is not sufficient anymore and these shortcomings are becoming evident through low
environmental literacy scores, lack of knowledge about wildlife, and low motivation for
involvement in solving ecological issues (Lindsey 2003; Coyle 2005; Tegt 2011).
Further challenging the profession of environmental education is a lack of
mandated standardization for programming, in the planning and evaluative stages.
Continually insufficient measures for assuring programmatic quality or establishing
effectiveness continues to plague the EE profession, diminish credibility of the discipline,
and confound well-intended EE program producers. EE experts are admittedly amazed at
the paradoxical situation threatening the reputation of EE: program evaluation has
become the most neglected yet most crucial component in elevating the status of EE
among educational administrators and increasing support for mainstream curricular
acceptance (Carleton-Hug and Hug 2010).
Resources for bolstering the accountability of EE are easily obtained, but
continually overlooked. For nearly 20, the NAAEE has endeavored to improve the
disciple of environmental education and serve as the nucleus for standardizing
educational and evaluative criteria. As discovered through this research, the Guidelines
for Excellence are flexible, easily adapted and straightforward. I feel certain that
educators at any skill level within a myriad of disciplines would find the Guidelines
simple to apply. Furthermore, widespread use of the Guidelines for choosing and
evaluating programming can serve to unify and regulate the quality of materials being
used for education as well as the criteria used to judge curriculum value.
Factors surrounding educational effectiveness are at the core of this study. Past
research repeatedly suggests that demographic variables such as age, gender, race, and
urbanization profoundly affect environmental perspectives. I discovered this notion is
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true in some instances. For example, female students in my research indicated less
support for lethal deer management and an increased affection toward seeing this iconic
animal. Although female empathy toward wild animals should be considered during EE
program delivery, the sentiment isn’t necessarily caused by particular experiences with
wildlife but indeed may be attributed to gender-related, genetic tendency. Likewise for
the mindset about differences between rural and urban residents. I feel certain that at one
point in history, rural and urban represented very dichotomous lifestyles. Today, the
availability of world-wide media no matter how remote your location may has blurred the
borders between metropolis and homestead. My findings confirm that education has
potential to prevail over any discrepancies in differing demographic groups or among
differing experiences.
The goals of EE introduced during the historic Tbilisi Conference of 1977 are still
widely accepted today (UNESCO 1977; Potter 2010). In their most fundamental
expression, these goals include awareness, knowledge, affect, skills, and involvement; all
directed at increasing environmental literacy (Carleton-Hug and Hug 2010; McBeth and
Volk 2010). True attainment of environmental literacy and thus EE success is achieved
when learner behavior and beliefs are positively influenced by educational program
elements (Heimlich 2010; Monroe 2010). Education within the realm of natural resources
must be continually monitored and modified to effectively meet changing pressures,
technologies, and value orientations of society. As shown through this research,
education has the ability to transcend all additional competing influential forces.
Environmental educators and professionals working to conserve resources must form an
alliance to develop instructionally sound, pertinent materials for our changing cultures.
Additionally, traditional and non-traditional educators bear the responsibility of
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effectively delivering EE across a multitude of audiences in many unique settings.
Scientists and educators alike should recognize their limitations regarding EE and
continually find venues in which they become the learner. Public scrutiny for resource
management is perpetual and often propagated from an emotional pretext. Education,
then becomes the tool for counteracting contention based on misinformation and for
empowering citizen to create a productive dialogue with policy makers.
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APPENDIX A
DEMOGRAPHIC DATA SHEET USED FOR COLLECTION OF STUDENT
INFORMATION DURING THE LIVING WITH WHITE –TAILED DEER
CLASSROOM PROGRAM
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Student ID _____________
Dear Student: Thank you for providing valuable information about yourself. Your
answers will remain confidential so please do not put your name on the form. For the last
two open-ended questions, please share your thoughts about your experiences with
wildlife.
1) Please describe where you live: ____ farm
farm

____ town under 10,000 or rural non-

____ City of 10,000-30,000

30,000

____ City over

____ Suburbs of city over 30,000 ____ Military

Installation

2) Is your residence a(n): _____ single-family house
____ apartment
_____ multiple-family house (duplex or triplex)
_____ other (please describe____________)
4) What year were you born? ___________
5) Gender:

____male

6) Race: _____ White
_____Other

_____female
_____Black

______Hispanic _____Asian

7) What level of education does your father have? (Please circle one)
1)
2)
3)
4)
5)
6)
7)

less than high school
high school
some college
technical degree
college
Master’s degree or Ph.D.
don’t know
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8) What level of education does your mother have? (Please circle one)
1) less than high school
2) high school
3) some college
4) technical degree
5) college
6) Master’s degree or Ph.D.
7) don’t know
9) Do either of your parents hunt?

yes__ no__

10) How often does your family participate in activities involving nature?
_____ never _____ a few times per year _____ a few times per month
_____ every week
11) Do you or your parents belong to organizations that promote the environment?
_____ yes
_____ no _____ don’t know
12) Besides deer, please describe any other urban wildlife issues that you are aware of in
your community.
_____________________________________________________________________
_____________________________________________________________________
____________
13) Any comments about wildlife or wildlife management that you would like to share:
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
____________________________________________________________
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APPENDIX B
LETTER SENT TO TEACHERS SOLICITING PARTICIPATION IN THE LIVING
WITH WHITE-TAILED DEER CLASSROOM PROGRAM
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Department of Wildlife and Fisheries
Box 9690
Mississippi State, MS 39759
October 6, 2008
Dear [Insert Teacher Name],
My name is Jessica Tegt and I am a Ph.D student at Mississippi State University. The
growing human and deer populations in [Insert State] have forced white-tailed deer into
urban areas, causing many, potentially harmful issues. Therefore, [Insert State] has been
selected to participate in a national assessment of an exciting classroom educational
curriculum entitled Living with White-tailed Deer. I am seeking High School teachers
from your state to take part in this important project, which will serve as the basis of my
research dissertation.
The Living with White-tailed Deer program is designed to introduce students to the
complex issues of urban wildlife management and biodiversity through research, critical
thinking, debate, and the development of citizenship skills. The program involves three
to five classroom sessions and takes place in a “town hall” type forum. Importantly, this
program has been correlated to National Academic Standards in science, environmental
studies, social studies, and civics.
All participating students and teachers will be surveyed two times during the study
including 1) prior to the program, 2) immediately following the program. The purpose of
these surveys is two-fold. First, they will help identify differences in student and teacher
attitudes and knowledge prior to and two times subsequent to program implementation.
Secondly, the surveys will reveal areas in which the program can be modified and/or
improved for future use.
Each participating teacher will receive a complimentary copy of the three-disk
multimedia program. The project will commence at the beginning of the 2008-2009
school year. Those who are interested, or would like more information may visit my web
page at http://www.cfr.msstate.edu/teacher_education/. Teachers can sign up directly to
participate from the web page. If you would like to contact me, my phone is 662-6172735, and my email is jtegt@cfr.msstate.edu
Thank you for your time and consideration,
Jessica Tegt
Ph.D Student, Mississippi State University
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APPENDIX C
LETTER MAILED TO TEACHERS WITH DVD TO PRELIMINARILY EXPLAIN
THEIR COMMITMENT AND EXPECTATIONS TO THE RESEARCH
THROUGH USE OF THE PROGRAM IN THEIR CLASSROOM
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Dear [Insert Teacher Name],
Thank you again for your interest in being a participating teacher for the Living with
White-tailed Deer program. Enclosed are the DVD’s which contain the program and
curriculum. Please look them over and let me know for sure if you would like to be a
participant this spring.
As a participant, you and your students will be surveyed two times: once before you
begin the program, and once immediately following the program. As the teacher, you
will also be asked to complete a feedback form.
If you have any questions about the program, please do not hesitate to call or e-mail me
(662-617-2735 or jtegt@cfr.msstate.edu). If you decide not to participate, please contact
me regarding your decision.
Thank you,
Jessica Tegt
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APPENDIX D
STUDENT KNOWLEDGE AND ATTITUDE ASSESSMENTS ADMINISTERED
ONCE BEFORE AND IMMEDIATELY FOLLOWING THE LIVING WITH
WHITE-TAILED DEER CLASSROOM EDUCATION PROGRAM
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Student ID _____________
Dear Student: Thank you for taking the time to complete this important assessment about Whitetailed Deer. Please answer each question to the best of your ability
True and False
1.

T

F

Deer live in the woods, therefore they are not present in residential
neighborhoods

2.

T

F

Deer are endangered species

3.

T

F

Deer carry Lyme disease and ticks

4.

T

F

An urban area is one in which there is a lot of open land and very few people

5.

T

F

Deer populations have decreased across the U.S. due to deer-vehicle collisions
and hunting.

6.

T

F

Over one million deer-vehicle collisions occur in the U.S. every year

7.

T

F

Deer are considered a “keystone” species because of their affect on other plants
and animals

8.

T

F

There is no public opposition to using hunting as a control method for deer

9.

T

F

The public and wildlife managers always agree about the best management
strategies for urban deer

10.

T

F

There has been an increase in deer populations partly due to the supplemental
food that some people provide for the deer

Multiple Choice
11. Deer eat:
b) plants only.
c) animals only.
d) mostly plants, but some animals.
e) mostly animals, but some plants.
12. When a female deer (doe) leaves her newborn fawn, she will:
a) not be back. She has abandoned her fawn.
b) will be back, but not for a long time, the fawn is in danger.
c) be right back, she just went for some food and water: she may still be
the fawn.
d) allow another doe to adopt her fawn.
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watching

13. Deer can cause harm to people because they: (circle all that apply)
a) run in the road and cause car accidents.
b) carry rabies.
c) carry ticks that cause Lyme disease.
d) often charge humans and try to inflict harm with their antlers and hooves.
14. The carrying capacity of the land is:
a) the number of diseases an animal can carry into a certain place.
b) the number of animals an area can support over time.
c) the number of animals that need to be removed from an area.
d) the number of babies a doe can have in one year.
15. Managed control methods for deer populations include: (circle all that apply)
a) birth control
b) hunting
c) sharp shooters
d) cars
16. The amount of personal property damage caused by deer in the U.S. is
approximately:
a) $1 million
b) $100,000
c) $3 billion
d) $100 billion
17. Reasons for deer overabundance in some urban areas include: (circle all that apply)
a) low natural predator populations
b) high offspring survival rates
c) endangered species protection of deer
d) lack of hunting in urban areas
18. Overpopulation of deer can cause: (circle all that apply)
a) a decline in the health of deer herds due to lack of nutrition and spread of
disease
b) adverse impacts to other plant and animal species resulting from overgrazing
c) human-wildlife conflicts to increase
d) citizens to become upset over property losses
19. There were nearly ________ cases of Lyme disease in the United States in 2005
a) 16,000
b) 5,000
c) one million
d) 150
20.

Management strategies for urban deer include: (circle all that apply)
a) eliminate deer completely
b) reduce or control deer populations as they become a problem
c) let nature take its course
d) take action to prevent the problem
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Student ID _____________
Living with WHITE-TAILED DEER
For each statement below, circle the number to the right that best fits your opinion on the issue. Use the
scale above to match your opinion.

What is your level of agreement?

Statement

Strongly
Agree

Agree

Hunting is a good strategy to control deer populations.

1

2

3

4

5

I dislike unethical treatment of deer.

1

2

3

4

5

I would like to hunt.

1

2

3

4

5

I get angry when I see deer being killed.

1

2

3

4

5

Issues surrounding deer management are important to me.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Deer are gentle creatures.

1

2

3

4

5

When a mother deer (doe) leaves her fawn, it is alright to
pick it up to save it.

1

2

3

4

5

I think predators of deer should be killed.

1

2

3

4

5

I want to be involved in solving urban deer issues

1

2

3

4

5

Deer are a valuable resource so I want to participate in a
plan to preserve them.

1

2

3

4

5

Deer carry diseases that humans can catch.

1

2

3

4

5

People who manage wildlife disregard what the public
thinks.

1

2

3

4

5

My parent(s) feel strongly that some deer should be
removed from our community.
I have directly experienced the impact of deer
overpopulation.

No
Strongly
Disagree
Opinion
Disagree

I would be willing to educate others on urban deer issues.

1

2

3

4

5

I am aware of the deer issues in my community.

1

2

3

4

5

Deer are a problem animal in my community.

1

2

3

4

5

It makes me uncomfortable to see a dead deer on the road.

1

2

3

4

5

Professional wildlife managers alone should decide what
happens to deer in my community.

1

2

3

4

5

Wildlife managers are only interested in killing deer.

1

2

3

4

5

My family has experienced property damage due to deer.

1

2

3

4

5

When I or my family is driving at night, I am often afraid
of hitting a deer on the road.

1

2

3

4

5

Killing deer is humane in some circumstances.

1

2

3

4

5

It is OK to hunt deer for their antlers.

1

2

3

4

5

I participate in hunting activities with my family.

1

2

3

4

5
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TEACHER, STUDENT AND PARENT CONSENT FORM FOR PARTICIPATION IN
THE LIVING WITH WHITE-TAILED DEER CLASSROOM EDUCATION
PROGRAM

210

I have read the Teacher Expectations document submitted by Jessica Tegt, a researcher at
Mississippi State University, and we have discussed any questions I may have had. I
understand the methods by which she proposes to conduct research in my classroom this
year, and I understand that she will ensure the confidentiality of all participants including
myself and my students. I further understand that this research will not interfere with the
normal activities of my classroom, and that all decisions about the classroom, the lessons,
and the students’ welfare will always be mine. I agree to participate in this study and
administer the survey instruments accordingly.
I understand that I am voluntarily participating in this research and may withdraw
participation at any time. I have been informed that this program will take 3-5 science
classes and poses no anticipated risk to me or my students. I understand that if I have
questions about the research I may call Jessica Tegt at Mississippi State University (662)
617-2735 or her advisor Dr. Ben West at (662) 325-3177, and if I have questions
regarding my participation in research, I may call the Institutional Regulatory
Compliance office at Mississippi State University (662) 325-5220.
Signed,
(Name)

(City, State)
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(Date)

I am willing to voluntarily take part in the research program titled “Living with Whitetailed Deer.” I understand that Jessica Tegt, a researcher from Mississippi State
University is hoping to evaluate the program based upon my feedback. I understand that
I will participate in the research to the best of my abilities and complete the surveys
thoughtfully. I will be asked about urban white-tailed deer and about my own personal
environment. The study will take place in my school classroom and should take 3-5
science classes to complete.
I am taking part because I want to. I have been told that I can stop at any time, and if I do
not like a question, I do not have to answer it. I understand that this research poses no
risks to me. My information and answers will be kept confidential and only Mississippi
State University researchers and my teacher will know my answers. If I have any
questions about the research being conducted, I may call Jessica Tegt at Mississippi State
University at (662) 617-2735 or her advisor, Dr. Ben West at (662) 325-3177. I
understand that if I have any questions about my participation, I can call the Institutional
Regulatory Board at Mississippi State University (662) 325-5220.
Name_______________________________________
Signature____________________________________
Date________________________________________
Age______
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Dear Parents,
My name is Jessica Tegt and I am a graduate student from the Wildlife and Fisheries
Department at Mississippi State University. As part of my graduate program, I am
conducting a research to evaluate an environmental education program in your child’s
classroom.
The program is titled “Living with White-tailed Deer” and addresses some issues faced
when deer enter areas inhabited by people. The program will take about 3-5 science class
sessions and meets national standards for education in biology and environmental
science.
To obtain the information I need for my research, your child’s teacher will be
administering a pre-program knowledge and attitude survey, a post-program knowledge
and attitude survey, and a demographic information survey. In addition, your child’s
teacher will be administering a post-program knowledge and attitude survey near the end
of the school year.
Participation in this study is voluntary and your child will never be identified with any of
his/her survey answers. Furthermore, all information your child contributes will remain
confidential. I do not anticipate risk of any kind to your child throughout the study. If
your child wishes, he/she may stop participation at any time during the study.
I need your written permission for your child to participate in this study. If you have any
questions regarding the study, please feel free to call me at 662-325-1000, or my advisor
Dr. Ben West at (662) 325-3177. If you have any questions regarding the use of human
subjects please contact the Institutional Regulatory Compliance Office at Mississippi
State University at 662-325-5220. If you agree to include your child in this study, please
sign the statement below. Thank you for your help in this important research.
Sincerely,
Jessica Tegt
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I have read the above letter and I understand the request to include my child in this study.
I understand that my child’s participation is voluntary and he/she will not be named or
identified in the study. I also understand that my child has the right to stop participation
in the study at any time. I have been informed that this program will take 3-5 science
classes and that all of my child’s answers to research related material will be kept
confidential. I understand that this study poses no anticipated risks to my child and that if
I have questions concerning his/her participation in the study, I may call the Institutional
Regulatory Compliance office at Mississippi State University (662)325-5220.

Signed,
(Name)

(Date)

check one:
____parent

_____legal guardian
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APPENDIX F
INSTRUCTIONS FOR TEACHERS PARTICIPATING IN THE LIVING WITH
WHITE-TAILED DEER CLASSROOM EDUCATION PROGRAM
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Dear [Insert Teacher Name],
Thank you again your participation in the Living with White-tailed Deer Program.
Below are some guidelines for administering the student assessments and some
instructions for the student participants. If you have not done so already, please obtain
signed parental consent and student assent forms (I have attached all of these forms). In
addition, I will need a teacher consent form signed by you (also attached). Enjoy the
program!
1. Distribute the Demographic Data Sheet first for student completion. They should not
place their name on the sheet. If they do not know the answer to a particular question,
have the student answer to the best of their ability, or leave it blank. Please remind them
that all information will be confidential.
2. After collecting all completed Demographic Data Sheets, distribute the Knowledge
Assessment next. Again, have the students answer to the best of their abilities, and please
do not provide hints to answers. Give students 15-20 minutes to complete this
assessment.
3. After collection of all Knowledge Assessments, please distribute the Attitude
Assessment. This should take about 10-15 minutes for students to complete. All answers
should be from their own (not parental or friend) perspectives.
4. After collection of the Attitude Assessments, place all documents in a folder or
envelope marked “Pre-program.”
5. The Knowledge and Attitude Assessments will be administered again immediately
after the program. These will be marked “Post-program.”
Instructions for students:
1. For the Demographic Data Sheets: Answer the questions to the best of your ability.
For the last two open-ended questions, please share your thoughts about your experiences
with wildlife. Your answers will remain confidential.
2. For the Knowledge Assessment: Please read each question and answer to the best of
your ability. Educated guesses are encouraged. For the last 10 questions, circle the one
best possible answer unless directed to circle all that apply.
3. For the Attitude Assessment: Please read each statement and place an X in the box
that corresponds best with your feelings of agreement toward that statement. Feelings
range from “Strongly Agree” to “Strongly Disagree”. You may also answer “No
Opinion”.
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APPENDIX G
TEACHER FEEDBACK FORM FOR PROGRAM EVALUATION FOLLOWING THE
LIVING WITH WHITE-TAILED DEER CLASSROOM PROGRAM
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Teacher Feedback Questionnaire
To assist Mississippi State University in evaluating the Living with White-tailed Deer
Program, I need your accurate assessment of the program. Please place an X in the
box that best describes your experience with the program. The questions are based
upon the Environmental Education Guidelines for Excellence developed by the North
American Association for Environmental Education (NAAEE).
Program Characteristics

Strongly
Agree

Fairness and Accuracy

The program referenced reputable
information
Information was presented without
propaganda in language appropriate
for education
A satisfactory range of experts
provided input to the program material
I am satisfied with the review and
development of the materials in the
program
Opinions or policies of an agency or
organization are clearly identified
throughout the program
The range of perspectives was
presented in a balanced way
Materials communicate areas of
consensus among scientists and other
experts in the program
The materials encouraged students to
explore different perspectives
The program encouraged students to
form their own opinions about urban
deer management
I was given adequate tools to help my
students form and express opinions
about competing theories
The program offered exercises to help
students explore personal values
within the context of urban deer
management
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Agree

No
Strongly
Disagree
Opinion
Disagree

Materials promote an atmosphere of
respect for different opinions with an
openness to new ideas
The program offers exercises that
encourage learners to understand the
opinions of their peers
The program involves students in
collecting their own data for
comparison to data from other sources
The program encourages students to
become readers and observers of
media coverage surrounding deer
issues
The program contains images that
depict people of various backgrounds
in a respectful manner
The program depicts people of various
backgrounds in an equitable manner
The content of the program reflects
geographical differences appropriately
(rural, urban, suburban settings)
The material offers additional
resources the present concepts from
differing cultures
Depth

Strongly
Agree

The program offers opportunities for
students to explore the world around
them.
The materials help students understand
the interdependence of all life forms,
including humans
The program allows students to
express their own positions regarding
urban deer issues
Concepts from varying environmental
science disciplines are presented (e.g.
biology, chemistry, conservation
ecology, chemistry)
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Agree

No
Strongly
Opinion Disagree Disagree

Concepts from social science fields are
presented (e.g. economics,
anthropology, sociology, history,
political science)
Facts are presented in context with
support of the important program
concepts
Ideas are presented logically
throughout the materials
Ideas throughout the program
emphasize a depth of understanding
rather than encyclopedic breadth
Materials include a clearly articulated
conceptual framework that states the
concepts while relating them to each
other
Urban deer issues are explained in
terms of specific concepts
Students are offered opportunities to
examine the complexity of concerns
surrounding urban deer
Further investigations help students
probe more deeply into varying aspects
of urban deer management
Concepts are introduced through
experiences relevant to students’ lives
Materials help students make
connections among the concepts
Learning is based upon students
constructing knowledge through
research and application to gain
conceptual understanding
Materials consider communities of
different scales (e.g. local, regional,
national, global)
Materials help students understand that
urban deer issues can be widespread
Materials help students understand that
urban deer issues are complex
Materials examine issues in a way to
help students understand short-term
and long-terms problems of urban deer
220

Materials are presented in a way to
help students understand the shortterm and long-term consequences of
urban deer management actions
Emphasis on Skill Building

Strongly
Agree

Materials offer students opportunities
to practice critical thinking processes
(e.g. problem definition, forming
hypotheses, collecting information,
analyzing information, drawing
conclusions, formulating possible
solutions, and identifying opportunities
for action)
Materials provide students with
opportunities to practice creative
learning processes (e.g. modeling,
using metaphors, analogies, question
formulation, role playing)
Materials provide guidance for judging
the validity of various sources of
information
Students are given opportunities to
practice skills individually and in
groups
Ethical and value considerations are
included in the materials
The materials provide a list of
organizations and other resources that
students can use to explore urban deer
issues on their own
The materials provide opportunities for
students to use different methods of
evaluating urban deer issues (e.g. risk
analysis, cost/benefit analysis, ethical
analysis, environmental impact
analysis, social impact)
The program allows students to
develop their own solutions to urban
deer issues
The program presents urban deer issue
with a range of possible solutions
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Agree

No
Strongly
Opinion Disagree Disagree

The program presents information on
how urban deer issues are presently
being addressed
The program contains materials which
allow students to learn basic skills for
addressing urban deer issues (e.g.
defining an issue, determining if action
is needed, identifying others involved
in the issue, selecting appropriate
action strategies)
The materials allow students to
understand the consequences of action
plans they create
Students develop the ability to forecast
for long-term impacts
The program allows students to
practice communication skills (e.g.
interpersonal, oral, written, group)
The program allows students to
develop group cooperation skills
The program allows students to
develop conflict resolution skills
Students are provided with
opportunities to develop citizenship
skills
Materials help students sharpen basic
laboratory skills (e.g. experimental
design, observation, data collection,
and data analysis)
The program encouraged students to
use various forms of technology to
develop and apply their skills
Action Orientation

Strongly
Agree

The program links historical and
current urban deer management
actions with future and distant
consequences
Students are provided with an
opportunity to reflect on the effects of
their actions
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Agree

No
Strongly
Opinion Disagree Disagree

The program conveys the idea that
many individual actions have
cumulative effects
The program challenges students to
apply their thinking
The materials include a variety of
individual and community strategies
for citizen involvement
The materials provide examples of
successful individual and collective
actions
The program encourages students to
share the results of their actions with
peers
Instructional Soundness

Strongly
Agree

The activities in the program allow
students to build from previous
knowledge
The program assists students in
undertaking their own inquiry
Materials facilitate student
participation in planning and assessing
learning
Materials encouraged me to
experiment with a range of
instructional methods to reach students
with a variety of learning styles
Important concepts are conveyed in
several ways (visual, auditory, tactile)
so that all students can understand
them
Materials and activities are
developmentally appropriate for the
designated grade
Materials are sensitive to individual
differences in educational experience
Students are challenged to develop
multiple cognitive abilities (e.g.
linguistic, logical, spatial,
interpersonal, naturalistic)
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Agree

No
Strongly
Opinion Disagree Disagree

Learning is accessible to students with
limited English proficiency
Program concepts are related directly
to students’ experiences
Case studies and examples are relevant
to the students
Instructional materials are easy for the
students to understand
Materials provide for continuing
involvement throughout the year by
the student
The program allows students to learn
in a diverse environment beyond the
boundaries of the classroom
The program encourages students
share their knowledge and their work
with others
Materials use examples that reflect
real-world experiences
The program includes lists of written
materials and other resources for
further study
Materials clearly list the subject
disciplines integrated into the lesson
for tie-ins with other subject areas
The program helps to develop skills
useful in other subject areas
The materials are keyed to national
standards or standards adopted by my
school district or state
The goals and objectives for learner
outcomes are clearly stated in the
program materials
The program content is appropriate for
achieving the goals and objectives
Instructional methods are appropriate
to my classroom teaching goals
The language content is appropriate for
my grade level
Lesson-related activities can be
accomplished within the time specified
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Program activities are suitable for my
grade level
The amount of time spent on activities
is consistent with the importance of
what needs to be learned
Environmental responsibility is
modeled throughout the program
Means of assessing student baseline
understanding of concepts are included
in the materials
Materials use appropriate educational
assessment techniques
Student assessment is on-going
throughout the program and is tied to
learning
Expectations are made clear to
students at the onset of the program
Teacher expectations were made clear
to me throughout the program
The program allows students to assess
their own work
Usability

Strongly
Agree

Materials are clearly written
Main concepts of the program are well
articulated
The program contained adequate
background information
Instructions for the teachers are clear
There were adequate resources
included in the program to ensure my
comfort level in teaching the material
Materials are organized in a sequential,
easy-to-use fashion
Activities are clearly linked to related
content material
The layout of the materials was
appealing to me
Media components of the program are
useful
225

Agree

No
Strongly
Opinion Disagree Disagree

The materials were easy for me to keep
and use
Student handouts are easily duplicated
Materials were easily accessible in a
computer file
Materials include information on who
to contact if problems arise
Student materials are sufficiently
supplied
Suggestions are provided in the
program for adapting the materials to
students of varying backgrounds
The material suggest easy adaptations
for different environments (e.g.
indoor-outdoor, large or small
classrooms, rural-urban settings)
Materials provide suggestions for
adaptations to students with special
learning needs
Materials include list of essential
resources
Materials include adequate supporting
materials
I felt satisfied with the level of
instructional support that was provided
to me before the program.
I feel satisfied with the level of
instructional support provided to me
during the program
The program provides for continuous
feedback once underway
Materials could easily be correlated
with national or local learning
objectives
Materials could be easily integrated
into established curricula
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Additional Comments:

227

APPENDIX H
INSTRUCTIONS FOR TEACHERS TO SEND BACK COMPLETED SURVEY
FOLLOWING THE LIVING WITH WHITE-TAILED DEER CLASSROOM
PROGRAM
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Department of Wildlife and Fisheries
Box 9690
Mississippi State, MS 39759
February 4, 2008
Dear [Insert Teacher Name],
Congratulations on your completion of the Living with White-tailed Deer program! I
want to personally thank you for your participation, your involvement and feedback will
serve as the foundation for evaluating and improving this program as well as future
modules. I hope that you enjoyed Living with White-tailed Deer and felt that your
students were enriched through the material.
There are several items enclosed in this package: 1) the Teacher Feedback Questionnaire,
2) a quick opinion survey about your overall experience with the program, and 3) a return
envelope, pre-stamped, pre-addressed for you to send all of the surveys and assessments
back to me.
After you have completed your questionnaires, please make sure that you have all of the
consent/assent forms and pre and post surveys to send back. The pre and post knowledge
and attitude assessments should be labeled so that I can determine which were
administered before and after the program. Again- THANK YOU FOR ALL OF YOUR
EFFORTS! You and your school district will receive results from this program before
public dissemination, and you will be recognized for your participation.
I hope that you will consider participating next year. Since your school district has
consented, we will not have to undergo that process again. I will be contacting you this
spring or summer to verify your participation. I wish you a wonderful rest of the school
year. If you have any questions about the program, or need any additional information on
white-tailed deer or other wildlife species, please do not hesitate to contact me.
Best Regards,

Jessica Tegt
Ph.D. Student, Mississippi State University
662-617-2735, jtegt@cfr.msstate.edu.
229

